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[MKai i mmtLx. zn H Mg x s (o<x 

<1 ) frbtchmtlZffl&bb LTMnXliMnfc-fr 

C 113312 1 %36/Ii: LT. Zn w Mgj S (0<X 
<1 ) A l V^t«W'DI: LTMnXiiMn^ 

SBtxU^ ho/US 

[HH&I3] IHflBkl/C* Zn^Mpcx S (0<X 
<1 ) frtthmtlZftiKfrbk LTMnXliMiWfc& 
ttfcaanLT&SJBfc* SrS. BaS, CaS. Sr 
j-xBax S (0<X<1 ) . Srj-x Ca x S (0< 
X< 1 ) Xi2B a H Ca x S(0<X<l) A>£2:£ 
Wtttffi&bb LXC eXtiCett&aZWttlLX*: 

hMttmrnztimmm. ^<thmtx^z 

[ff3£l4]f&ftlkLT. ZnmMKjS (0<X 
<1 ) *>^^aWC^*^i:LTMnX!iMn^ 
^£s&lDLT£:&/f k. SrGa 2 S 4 . BaGa 2 S 
4 . CaGa 2 S 4 fc Sr 2 Ga 2 S 5 . Ba 2 Ga 2 
S 5 XliC a 2 G a 2 S 5 frtt&mtlzfffipibk I 
TCeXI4Ceft^SaaiDLT5r6«i:3&WBS<lfc 

ifelWkLT. ZnwMKx S (0<X 
< 1 ) A^&&##lcSBt:4M>k LTMnXliMnfl:^ 
«!*«aDLT^:SJIt. ZnS^££«Wc?B£4M> 
k UTTmXtiTm-K'&WSaanUT^Jit^WiS 
iifcWBBK'J*5r< k tfiSiT W£ - k 2r*f®k1-£SI 

j-yiWimLbtix^hnxmi* 2. 3. 4X 

[0001] 

X (PiT. E L kf^S ) ^*;UfcBW-S fccOTAS . 
[00021 

;W±. S»fe"CJ)Swfc36^!RFfcFA (Factory Automa 
tionJSfarWi: l/caS3frO*S. 
[00031 4£*0MIRE L^*/W3±. «3OTt. & 
&3B££M-f&. ZnSfc^fcLT^fifc^Wi: 
LTMneri^IDLT^^ZnS : MnfcfflV 

0. :^ozns : Mnzgtfmizm^&^tizxn. s 



n^{mmz{§wzm7ffifembtix^&» 

X. icOZ n S : M n<D?ffitZ-"? S'Mi. 5 0 0 n m 
6 0 OnmMICxmT'l^^, 

y-WmEL^rJ^J^m^tlX^?> (SID 91 DIG 
EST pp. 275 - 278) . 
[0004] Zt>lzM&Xi±. ±iaoZnS : MnS:^ 

ffisitzmwzmLEu^Mzmtx. x^m^^mt 

S : Tb^&^Tt&M-rS S r S : C e . «&Mi#ft 
*3fc£M-*-& S r S : E u&k' S5Btt«tfflV ^Jife. 

?IMELA*;l^ »S:4«31£fec7)2ft«^HBEL>'N - * 

afiSBttSM^S. ZnS : Mn/SrS :Ce/Zn 

4 ;u?zmi2Xfi7-i\zt&y 4 ?)/?-}mmmE la% 

[0005] ZnS : Mn/SrS : Ce/ZnS : M 

ncowmm^^mizm^tzm^Eu^jut ltul 

^iJiif^fgarae 2-7498 6-^^C^K$flTV^ 
i>CDtf&&» Sfc* ;o«fc3£Bfe5K£?£tS3IllEL 

#7— fWS£i:t>«»S*l , rv^ (SID 95 DIGESTp 
p. 883 - 886) . 
[0006] 

[»ftWWStLJ:^k^4BBa] L*»L**<6. Zn 

5 : Mn^OfBfcX^? WWi* 5 0 0 nm6i»fc 6 0 0 
nmS«ICimt^l)tm, 5 50nmJUT 
0>5&m*#H<* fifeSBECftSfcft. ZnS : Mn 

[0007] L^oT, JJEUfcZnS : Mn/Sr 
S : Ce/ZnS : MnW§m<0£ol,Z. ZnS: Mn 

^^^fi^TA^tLto^ELM'^T^. 

«fiWi:SilS3WBEft#:»:#=3 : 7 : \m%hin% 

10 008] a^C. ZnS : Mn/Sr S : Ce/ 
Z n S : M nWQS&fflfM k LfcffiSE U^MZO 
V^TIHW-Sk. ZnS : Mn/Sr S : Ce/Zn 
S : M nmmmcrffiftMlt. m 1 4 tcijrf J: -j 
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SriffiiUfcfcoX ITO*«ailT«SfLiWtt«lfcW»fe 

[0 00 9] ZOZnS : Mn/SrS : Ce/Zn 
S : Mnm/f8&D?Bflf5T. 0 0Hz«7)2flitt 

^«BEK»LJttS . BfgJSJTC* : » : #= 
18.7cd/m 2 : 2 9.9cd/m 2 : 4.8cd/m ! 
Thn. HHEiWa«W*fc#:»:*-3.9 : 6.2 : 

3 : 7 : imMl*lttl)S. 
[ 0 0 1 0 ] WftJBKSSTSIBIWHSi: LT 

li, JtlSUtSrS : CecOffifc, CaGa 2 S 4 : C 
e^ZnS : TmfciflSHHj&'fc'). WlAflHBteSES 
«H1 6 fc5W:i3 £<aEto»6«>gK>**SrJ: 
Sfc. ZtlhcOdhlsiUzS r S : C e ttfBISlHW 

[001 1 ] ;«5Ji7'SHefi«*flcih& I **v^4: 
VttZnS : TbOJ:3a^*^S:£«Jl*«3K« 

arc**. ua»U5rt^ raws^HR 

<?) I C F^W^k&O , iStnx htf!)±»t-55r 
#9. *&&T'li, fftetfZnS : Mn/ZnS : Tb/ 
SrS:Ce/ZnS : Mn<04/1. Stti?BfcD®£ 
«S«5r#l£r?.tZnS : Mn/ZnS : Tb/S r 
S : Ce/ZnS : Tb/ZnS : Mn<05JB<^H)H^ 

[0012] *5SHI±. JJBtffi^SfUt t>60T-2S 

iTS &*B!SW&aXV TORE L^^SJlflW* I k 
[ 0 0 1 3 ] 4fc. *«fl*)*Ofl!W>g«tt, ±JJSWB 



m >jgjgE L.' N *7s'!'$'lfflW"2> £ k IZ& £ * 

iooi4]$ hiz. *fflto*0>mnBtNi* 

7-7 < )V? Sffl»^W«:*&t 

7£®f*>B<- io. #3fcRGB;&7--fci£gk3ft& 

re L-**rt*itflW$ £ k izh h . 

[00 15] 

■C Zn H MK, S (0<X<1 ) a^&SSttKIt 
ftfr'bt LTMnXi±Mnfl^£m&nLT&&/I£\ 

k tflliTV^Si k S^Sk LT^S. 
[0016] *SiaiiiAi±. JJHWBB£JH»rt-*fcfc 
fcs ^7SaiS* t «<liBIELA^;l/c7)»7l£SkL,TlB 
*Z n S : MncrmtZ^? h;lOJiK*fl:*K»*tt 
-SttOZ n S<7)Z n 5r X ( 0 <X< 1 ) COEBVM 

*'Dk LTMnraaiDL^Zn^MK, S :Mn(7)I 
%X^Y)Vi)K ZnS : Mn<7){><?)J: 0 1 1 0~2 0 
n mm^«Btfe5:MrS £ fc £ £HiB Lfc . 
[00 1 7] ffililfX-0. 25<7)Zn 0 . 75 MK 
a25 S:Mn.X=0. 5«0Z no. 5 Mk^s S : M 
n. X=0. 7 SOZnj.aMBaTsS : Mn«i^ > 
Wm<0lBtx^ YMtm 1 3CciKi"J: ot. X= 
0<7)Z n S : M Tiffffif&K? YlVii^^ix^f^ 1 0 
nm. 15nm. 20nm. Si^^ffl!K\e-^jS^V 
7hL?tt<?)k=5rl». 

[00183 Ltdfrx* man 1 mtewMKE ut 

frUX'lt. ±BWZn M MKj S ( 0<X<1 ) 
T5rl>S( Zn H Mg,S:Mn) $-%31£lk LTffl 

^ h cr>x-h n . i^iiBiE u ^-/w^fe<o* 7 - 7 ^ 
tux. mm^mx\ #fe. isfeco=&e*&tA^< , 

y^l/^fS^k^T'tS. 
[0019] 2(r^Hflcoif3<ii2IBB!<7^imx^7 bo;U 
S^y-feXVfclyWi. %7^kLT, Zn H Mg, 
S ( 0<X< 1 ) *^^|.S^C%7t*'Dk LTMnX 
l±Mnfc£W£SaillUCS:4Jffc. ZnS*»/5,4*«» 

«fik LTV^S. 

[00203 BSaWrJ:?^. ZnS : Mns&wbfrSJI 
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II 2 COWn^MME U l£7)ZaS:Mn^ 
±ia^Zn W[ Ms x S : Mn^WSS 

m nmemmz fflv vtaifi&ofc o t>_uf fc 

^TS. »ZnS : MnmSO^lSrfflV^ 
t#T*S3. *tf*SL I*3»REL^*;W^ 

[oo2i] jmmmc%3%m<mm-\''? ha>v 

S (0<X<1 ) IrhK&mttZffl&frbkLXMnX 
JiMnft"S*Sr«HniLT=5r4«fc. SrS. BaS, C 
aS, Sr H Ba x S (0<X<1 ) . Sr H Ca 
X S (0<X<l)XttBa H Ca x S (0<X< 
1 ) frtthmt&Befrbi: IXC eXtiC eft&m 

zmKLx%hmtbw§ztitzw§m* . &zc<ti> 

ffiWZZbZffitb LX^Z>. 
[00223 SrS. BaS s CaS. Sr H Ba, 
S (0<X<1 ) . Sr H Ca x S (0<X<1 ) X 

(JBa H Ca x S (0 <X< 1 ) 36^Sr5«Wfc«K 

filHEL^*;|/t1i. £OWfe**S:S«Jifc:. _kfS 

zftxmtLxm^x^znv* tmnxdiz. m& 
ymmrmmwmzm^uzn. &u±zns : Tbco 

*ES6WS<. #fi. SB^iVWficol^^E^STO 
EL^*/U£. «V«Bt3^ht\ 36*o, EJtR7'a-t:X 

[0023] 4fc, ±EUtSrS, BaS. CaS. 
Sr w Ba x S (0<X<1 ) . Sr H Ca, S 
{0<X<1 ) XISBa^Cax S <0<X<1 ) *> 

[0024] *«RH«Oiia»a4i2Btf0aKxV^ ho/U 



S (0<X<1 ) .*^sS:4#?ffc*ete*'0t LTMnX 
l4Mn-fc'S«&aaraLT=2rSJBi:. SrGa 2 S 4 . B 
aGa 2 S 4 . CaGa 2 S 4 . S r 2 Ga 2 S 5 . B 
a 2 G a 2 S 5 X(4C a 2 G a 2 S 5 frbZc 
«+'l>fc LXC eXitCete&miWlnLXZc&mkff 

mmztifzmmmz. vtcKkhmix^zztztm 
[0025] ztz. ^wwm^stmmm^^ 

hU)V$*v<tyXrt*Mi. BtfMbLX. Zn H 
Mk x S (0<X<1 ) frtt&ttttm&frbb LT 
MnX(4Mn^^2r©IPt'C ; 5:i>/ii:. ZnSi^i 
SttfffcSBte+'Di: U-CTrnXfiTm-ft^Sr^jaLT 

^t$r#Sk LTV*S. 

[00261 SrGa 2 S 4 . BaGa 2 S 4 . CaG 
a 2 S 4 . Sr 2 Ga 2 S 6 . Ba 2 Ga 2 S 5 XiiC 
a 2 Ga 2 S 5 frbttW&W&tfrbt LXCeXlt 
CeikgmZW3NLX%%m. fc«fctfZnSj&>£2:£:& 
ttlzfflfft'bb LXTmX\iTmfc^ZW3$\LX*£h 

*PLfc9* BEV*(JZnS : TbtfOJ^SrSfeftKfcMT 

H5ik 3 Sr<. *5RRGB^7-lc£^k?fLl>3@^lt 
3 : 7 : 1 4. **MS 

5-7-f/w*a»-&i7fehif. &zmjfm<. 
Bom, wm&&^%M%& 1 1 tfxz h . 

[0027] SrGa 2 S 4 . BaGa 2 S 4 . 

CaGa 2 S 4 , Sr 2 Ga 2 S & , Ba 2 Ga 2 S 5 
Xt4Ca 2 Ga 2 S 5 t^hWVi^zmt^b IXC 
eXltCeit-SmzmulXK&m. &£tfZnSfre> 
ZC&Wtnzmifrbb LXTmXliTmit'^i^mnL 

xzbmt* ^m£km$~h%><n<n*x\ mzw&n 

[0028] *^0^)fS^6ISS^imxl/^ hn;u 
S*-yHry^N-*;Wi. ff^K 2. 3. 4Xi45IE 

-f£*5-7-{;^^«ife*i"CV^t,c7)^?>S. 
[0029] Ztlii. StaWl. 2. 3. 4XI±5iaig 
COSIKEU^/Wcfcv^-C. 

SOT. MiKa?fe<?)*5-7^/^£filia«Ik't\ 
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3. 4»i5S3BW518SEL;'C*rt<tf)*Stt. WfeT);* 
«fc. Sftfe. 1^ J: VWftO* 9-7 

ifcT. site. »fefc «k tfite<o?6ff«S33 <fc « 
ftv/W 1 * y -<m?fr **;ugtV V±m& WVb 

[0030] 

c m&mm i i ^jjasatoHHisic-pv vtn i * 

[0031] *58ttCMKEC«4»REL/'«*/Wi. 0 
lt=5?*-J:Sfc. #7*SEl±fc. Wffl«ffi2. 3SS1 
3&l§yi3. e£3BflI4. 32KSII5. 4Jj:V»UiK 

fBiisisii3. efe%7\yi4. si25s&®5. tj^ua 
B^g6 £irnfro2attffM*iffe voi* «* a izmx. 

7<o±t#£ • && ■ n&nm-yiMr 8 a • 8 b 

[0032] ±iaafe?Biyi4{±, #7*»si 

jf(C. Zn^Mj^aS : Mnl4a, SrS : Ce 
J§4b. ZnaTsMSksS : MnJI4 c**fiM£ftT 
WZnnsMKusS : Mn/SrS : Ce/Zn 
a^MKasS : MnSJMBST'&S- Zno.75Mso.25 
S : MnJ14 a • 4 cfi. Z n^UK^S'kmib 

X\ Z n S : MnfcJfr^T 1 0 nmSj^t-^a 

SrS : Ce/I4b(i. SrS£fl*ffcU .Iftt 
WKftofc LXC e tfMSftTft*. W^UtE 

*£*-$fc<o-ca*. *lt. ±ieafe«7iyi4{i. s 
i i&m3&£vm2uam 5 xwtttfzzsmmm 

[003 3] ffBVS2J:tf9ffiS6li. S^tBBW 

-7<w8a • 8b • 8c(i mxm&mmii. 

[00341 JJBPSE LA'^UOigfWS, JJWfifffi 
1mthZbtZjiiX%2iXl. ±Mm®&2 • 6BHCSE 



SSSftTffiSSS-F (§i±^?) iifcO. ?e>!cr<™£ 
WSft J: oTJlfiSSftT jfctffcx^I^-S:^. 

BSSftfcM n.Ce d%BD0B£jI£ KfcTtSrttStT 
4. tBftH. efSBBB4C*J{t4Zn a15 Mi! ftS 
S :Mnl4a • 4c*»4>{itf-fe7iy) 1 . SrS: Ceil 

4 b^^li^feTt*^-^ SaWl=afe^l4A» 

4.{iefe7fe6^^iii>» i<ot*efe?Biai43&»feik 

ft. Jfrfe*7-7-f;^8b5rS:iSi-r-SIfciCi-3T^ 
[0035] mz. limmE U**/UOfHB¥JB£ifc 

-r. xA- 7 ^a^ift'-Aifs (jar. eb 
lEfffitarr* ) ikt'cmmzfcmzj: n . #yz.wfc 

l±tKHE2 0 OnmgffiiOM ojllSJf 5rffMU 1® 

2vmm-h. ws^M2izit, ±iecoMopMtc t 

a, W. sEV^ilTOOndiun Tin Oxide) ftfc'fcffl^S 

[00363 XVN'-y ?i£^E B^ffi^r b'VfflSk 
mtimizi. 0 . Biff 2 0 0 nmgjScT). S i 3 N 4 BSt 

5 i 0 2 KtdWiSftfcS i 3 N 4 /S i 0 2 BI5r^ 

iEPMte. TajOs^AhOs^r^ffl^Sifc^ 

[0 03 7] MC. ZnS75raol%tMKS25m 
ol%5:^U ClfttMn2:0.3 5at%^JinL-rSP 
MMUzCDh. ArXT^*9 0 0iC-ClRISI«B3* 
ZiZno.v5Mgo.25S : h$r-f^L. Cft5- 

ffll ^ E B <t otM2 00n mg©0Z n 

a75 Mgo.25 s : Mn^4a2r^ffg-fS. 

[0 038] mz. SrStCeS0.1at%»tT 
iUJEJfM A r ^'X* 9 0 0 "CT 1 
•t*rt:SrS : Ce^WhSfHiU -rftSrfflV-vTm^ 
t'-ASet^t J: 0S»i9 0 0 n mmm<7)S r S : C e 
Ji4b«!WW6. 

[0 03 9] iJS^Zno.75Mj?o.26S : Mni 
4at HeicOISt: «t -5 T . BIS 2 0 0 n mSEWil 
OZno.75MKo.25S : MnJI4c£ffM-f-l>. 

[0040] act. ^n'-7 ?m*?E Bmmmzb'cmm 

JBSffifc:J:0. BW2 0 0nmSJS». Si 3 N 4 ggfc 
Si0 2 Blfcj!fflW3nfcSiO,/S i 3 N 4 B15r}K 
EEL. S2IfiSW5*«flWS. ^2«e^i5(Cli. _k 
fEUWHC. Ta 2 O 5 J ?>Al 2 0 3 ^i:'2:fflV'5^t^ 

[0041] act. X^' y ^«^E BH^j^rt'OjlEflg 



ffM'iSCiO. i^2 0 0ning«W>ITO (Indium T 
in Oxi de ) imzmviL. ^Sb/ >'£ r :7-fXy^\X 

14. ±I£WWC AlSffiUDUfcZnO. GaSSanl, 
fcZnOfctfSJBV^taf'CS*. 

[0042]^.^ u - >mmz x n . ms2 o 

y^-t-^fe* 7-7 4 8 a £^7fi 9 O^CTT 
/k? 8 b i; 7 - 7 -f 8 c tot fc WSfi&T 

[00431 jja^^KTfasLJtaasE 

«KpttSrPJlTt5<r. ST. Zn a75 M« as S : Mn 
14 a ■ 4 c .1^(4. Z n S bM k S£<9 
ige B B t^oTV^ n ZnSfcMffSfcOffifiti* 

i-jM^ S : Mn (X=0.5 ) ^X»Htlf^V->S 

[0044] ife. vwBK&maifi&wb%w& 

ftT^S£fc* 4 fc*>A>£ (Jpn.J. Appl.Phys. Vol. 32 ( 
3)pp. 679-680 Part 1 . No. IB, January 1993). 
[ 0 0 4 5 1 <5Ct • JJESBKE L^'^/UO^tX^^ h 

14. *6'gfe'tfiW-7^^8a' 8b • 8 

SSfl&^StttttKi. »fi*5 7 ^/P* 8 b 

IStt. #^7-7^;^8a5rffl^^-W:»&<!0t> 

4. 

[00461 Cl^[24^fB£X^? !S14£S 
Lfc, ZnS:Mn/SrS:Ce/ZnS:MnSi 

MBe#s§&#7-7 4 ;^8 b &®flLfc»eaai. 

[00471 -f-LT. £ftfc«IREUt*A'£JSaffi 
1 0 0 H z cOAVUxmET-SEli L£ S . ##fl*A5iB8 
E U n"*/UT14. iBRHOTiS : » : *= 1 8 . 7 c d / 
m 2 : 2 9.8cd/m 2 . 4.8c d/m 2 "P?>9* MJK 
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V<-/-*J U',. "> ' " *» ' - 

= 1 3.9cd/m 2 : 35.0cd/m 2 : 4.8c d/m 
2 "CR *} . HUEftfcJWW"* h^j&t# : S : W- 2 . 
9:7.3: I. Ob. RGB#7-fc^fcSft*«Ktfc 
* : S : »= 3 : 7 : 1 iZimSLlWmtimbtl 

[00483 PJ±cO i 0 fc, ;4^&^?&£&£ifBiE 
LA%;K^)%5K1{±, Zno.75MRo.sS : Mn/S r 
S : Ce/Zn^MKaaS : MnSWKA^fcie 
feHKJI4-Cfc50T\ efe«3Bi4*<S0Zn a75 MK 
affi S : Mnl4a • 4 c KJ:oT^?BEfi£#a^< 
2:9 ^ 5BeffiJHfcE3^Sfe*7-7-f;U^8bSr3S 

[0049] L£#oT. L<n£otc&&WtM4*:m 

»*^TBBSTt4i6fB* fi 5r< . ^'^HKKfflO 1 c K 

ft I C '^THflTCS S^T«tnx h^Tff A> 
ft. SfcZiM-xMKxS : MnM (Z.ZTltZn^ 
M^fiSiMnfl) tSrS :Ce®^2^ScO^ 
il^mii^fCli^S^W. ZnS : TbOct^ft 

[0 0 5 03 L*»tK «filE*SrS-<'4iBtLTfflV^ 

S r S : C e/14 b(4. q#tB3«KT*»SOT. JJES 
fe«3OT436^^^ft*Bfe7Biia^t'*>6. Ufc 

R#T2f!»i±t:, ^^^^Wtft^^^tftS- 
[0051]^. Z n : _ x M g x S : M ncOXcO<II4. 

Z n^ MKxS:Mn£:SrS: C eOPllt J ^6 
■ l^fe • #fec7)#^7-7 -< ;^co3ffift?£. t#J: ^ 

ft(4. X^ftS 0*9^84: "Tii:. X«ofl» s *S< 3 Sr ■ 
^(ih'Znj-xM^x S : MnC05Bia«giftftlHfci/7 

1 0 0 5 2 1 mcmmwiMrf ut±iaafe% 

^14(7)^-3^. Zn a75 Mg a5 S : Mn/SrS : 
Ce/Zn ais Mg^S : Mnf *>S««fB(± 3 2:< . 
i(fZn 0 ,75MSo.i5S : Mn/SrS : Ce^ Sr 
S : Ce/Zno^MsasS : Mn/SrS : Get 
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10 0 5 3]$ fcfc. Z ZVit. &&%%M4 SHWW 
SZn aw Mg aa S : Mnl4a • 4cO?Sft4M>i: 
LTM n£fflVvfc#M n F 2 Srfc'^M n-ft^rrt, J: 
<. Sfc. SrS : Cel4b(fflWt. CeC 1 
3 e m C e ft^SfflV *i ZbbX'Zh. 
ft. ^<^^-. ZncTsMKaaS : MnJIIj:. Zn 
„.T5MK as S : MnF 2 I. SrS : Celt Sr 
S:CeCl 3 JI. SrS : CeNJ§tS3tt'<.$X't> 

^i>m&mx%mLxuz>. 

[0 0 541 ttz. SrS : C eJI4 b^fcOCCWfe 
^KfltiJ-irWrS B a S : Ce. CaS : Ce. Sr 
„Ba, S : Ce (0<X<1 ) . Sr,.,Ca 
x S : Ce (0<X<1 ) . Ba,., Ca, S : Ce 

(0<X<1 ) KcXfrtt&Mim^&Z.btfT&i. 

[ 0 0 5 5 ] ft. HMB6 3-99 5^miZli. WZ 
AW>*v^*»±H«5c»SF-rU:MKS» Ca 
S. SrS. BaS^^yp-^Kbh-OtZnSbcO 

T-HharSStt*ST& Z n Sfcfies C t lz J:->T. 

fc{iE55'JSft.Sk<7)-e;f>£. 
[00 56] Wl-3 1 1 1 8 8-§4»fi£ 
ji. ZnS : TmhZnS : MnOMfr-StTtCOS&ft 
KMlZti^X. ZnHMKjS^mttSItiiffl 
7rS*VOV&. ±K&8ai. ZnS : TmJZnuM 
K X S : TmfcTO£fcfcJ:9#fM^flMWB&± 
tf . afiOftflESIBWifcWtZ n S : M n<mm* 

£fc*SWi:Ufct>*>T*-jT, Zn H MK,S» 

[00 57] ZZT. HtZn w MK X SSrSWtU 

[00581 m^MJiMcOWlna)i^t. ZfMFfWm. 
ti. 

(Is) 2 (2s) 2 (2p) 6 (3s) 2 (3p) s (3d) 5 
(4s) 2 

g-T. Mn<0i§£-. SdSiiiKilOflSom^ffSfi^ 
£§5fc=2^>TfcO. ^<7)T^E££ 3 dfi^USlT^TS?? 



xitmmzimtk* ztwd-dw&bmtih®. 

TtMn^OS^-. 4s«iM<9^2»!;«feb:fl. 
(Is) 2 (2s) 2 (2p> 6 (3s) 2 (3p) 6 (3d)* 

Mn 2 *^3dtliM(^^B H B^)*t^:§<J2a i; 

ii3.b y )<?>t&ii 1 t%<mmz±£ <%mztih zbb* 

4- 

[0059] #±^7c3!l<OTmc7)lrrIEMt±. 
(Is) 2 (2s) 2 (2p)» (3s) 2 (3p)» (3d) 
«(4s)» (4p) 6 (4d)i«(4f) 13 (5s) 2 (5p) 6 
(6s) 2 

fcfcS. Tm*J*£fcMn*>*afcR^4flWl^ 

SS^f&fcSroTfcO. 4 f VtSBST f - f S&fc J: (fit 

tzTnWHfe. 6 s«!3I<D2«WFfc4 f *a0>l 

(Is) 2 (2s) 2 (2p> 5 (3s) 2 (3p)« (3d) 
io(4s) 2 (4p) 6 (4d)i»(4f) 12 (5s) 2 (5p) 6 
b%h. LA>L&# 5 ^Tm 3 *mf»l^Mn 2 V)3d 
SlSfcttSSrO. 5s. 5 pflaSOE^ffSMKIK 
3S5iiTV^^W^^B B B^0^5rlJi: A,b%tt 

[ 0 0 6 0 ] -34 9 . Zn S*©«sHfc?HI&tM>fc LT 

miTti*). Tm£telyM&±Jt7Hrci±. TttiZn 
W M s x S ZWtib LT l> . Zvmt&FMktZ t> 

[0061 j ismcomm ] ^m^/nmrmtimm 

t,zr>\ VCI2 5 , 0 6 ^TfftWYUi'. PiTcOii 0 
Tfc*. ft. BPJlOflttJt. UEWIKfflaiBltTStL 

[0062] *^Jfe<0}f5Hs^4?ilKE L^'^/Ki, HI 

mkeifznmzmmzixhbi&z. zncimm 
2. si)aH3. afeMiio. m2^yi5. 

• 8b • 8c09Bfi£SftfcaK£1f I/O**. 
100631 BufBcOUffi^Sl^jlBIELvN* 
*/kTt±. IBtlfc LT. ZnaTCMRnffiS : Mn/S 
r S : Ce/Zn a75 Mj? 0 , 25 S : Mn8[J8ffl&i><5>5rS 

REL/^P-Cli. XT5^»RH»i&»4>]tt. Zno. TC 
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MK0.25S : MnJfl Oa. CaGa 2 S 4 :Cell 
Ob. Zno.75Mso.25S : Mnlil 0 cfiWMZtlX 
^rl>Zn 0l7 5MK 0 . 2 5S : Mn/CaGa 2 S 4 : Ce 
/Zn ls MKi 8 S : MnWH«. Sfe^ft 
JBlOSr^T.&jSjSKRfr'), -t«0fl!!«08BB4liBl^-O 

S 4 rCellObfi. CaGa, S 4 &-Et$tk L. H 
HtzmrMtt LXC etfmv2tlX% r ) . W fifSKS 

[0064] JJ3HRE LA'*;|/T'fi. HI® 2 • 6H 

UW>Mn. CesWBBSft. SI£KIBicR«ll(C%S: 
«aWft. SftlBOT10CtJlt4Zn fcB Mp: 

aa S:MnI10a. 1 0 cA'^iUfe^. CaG 
a 2 S 4 : C ell 0 b*<M;Hte*j5flSWWU 
B«cafe«3OTl03&»6liefe«*<»tt-^il4. -lot 

[0065] ;<7)J: ^SrSfelByi 1 0 fcirTSjlBSE 
T\ m2 0 0 nmgK?flfE1tffi2.. MH2 0 0 nm 

1 tara 3 zmizmattz „ 

[006 6] JKtC. ZnS7 5mo l%tMsS2 5m 
ol%Jl^U i<tfcMn£0.3 5at%a§!lDLTllD 
ffiFMLfccO^ Ar^*9 0 0*CTl^rBB^?-y: 
fcZntTsMSoLsS : Mn^-^-y h£fEKU 
Zm^tzX) N" >y ? y i^fc «fc 2 0 0 n mW£cr> 

TJBJcJ5Zno.75Mgj.25S : Mnfl 0 a.&&M?&. 

[006 7] <fl,Z. CaGaj S 4 CCe50.1at% 
maLXmSXMUz<7)1b. Ar#X4>9 0 0-CT'll$ 
IBWWS-ttfeCaGa, S« : Ce?-^y hfcfW 
U £ftirfflVvc;v<?:Pyy*^J:91W90 0n 
mi|iJStf9CaGa 2 S 4 : Ce/11 Obzr^BtT I. 

[006 8 3 <MZ % TficDZno.75MKo.25S : Mnl 

1 0 a t JSjajOISJCJ: . HS2 0 0 n mW&)±. 
JicOZno.75MRo.ffiS : Mn/fl 0 cSrJIMTS. 

[0069] %<rm. ss&mm 1 <rmms. u-mvt 

[ifflScOISr. JHJ52 0 0 n mgJS^gS2ISfi^ 5 . Si 
Ji2 0 0nmSJS<?5SH31ffi6. Bg/52 0/zmiUgcDjg 
ftffi€IS6ilBt7 . tijLlffi& • ^fe • WfeO#7-7 -f 
W8a • 8b • 8c£J»=JBfiW4. 
[0070] JJEWtf^CfHS LfcZ 110.75M k 
a25 S :MnI10a - 1 Oct. B"n©7)t>tf>fcPI® 
(C. ZnSi:MKSfcO?If B i:'Sr-?T^fv:. 06lc. ± 



atTSSfliWttlBHJl. SSfe-Sfe- WfeO*7- 
7^W8a-8b-8c Zm^bttZcfrntzifrStF) 

%><r>. wm^iz^i,zx^tii , mmm±, m^v 

-7 ^;U^8b £ffl*£;Wttt$££Ot>^ IBJ04H::- 
j5ffll»£-C*Sft.*«ttfli»i. #fe#7-7 4;k?8 

[0071] < rol236<03fe3£X A W M^fc. Htfcco^ 
FJ 1 cOjiSSE U -i^Ast H&lC. 2tSIBgE L A"*/Koe 
fiMJ t§ • S£ • ffe^)* 7-7 < 8 a ■ 8 b 

• 8cT#3KU**&. SWy3J:Wlfei:«C-H«« 

4 l^HJEcDffM 1 COSBSE LA^/WcOSBk*^? 
KO^JtSSETSfc. 4WlELA-*yK?)W. £f*hL 

[00723 CKOJ: 0 :*^<9Jf8Bfc:«S5f BIE L 
A'^/UcOfBiyfJi. Zno.75MKo.25S : Mn/CaG 
a 2 S 4 : Ce/Zn 0i75 Mg 0 .2 5 S : MnBWK*»<» 

^sefe^Btii ot'^scot'. o#oz 

no.75MK0.25S : Mnil 0 a • 1 0 ctCjoTifffe 

r*»Ri«Wi«O«tS0*ff ^ £ RGB^7-C0 

[0 07 33 L:6>t>. #fe%7t2:MTI)^tLTCaG 
a 2 S 4 : CeJil ObSrfflV^cOT. Ueefe^l 
1 0#>f,?^ftSSfeft£#fc&7-7 8ct 

[00743 i^. Zn H Ms, S : MnCOXtLT 
0.2 5 SS/^f* 1 . IKfiLfe J: Z n H M g 
x S:MntCaGa 2 S 4 : C e CO^Ji • & 

10 0 7 5 #^c0^1Jiif^TLtiJeafe% 
ftlBl OOi-jlC. Zno.75MSo.25S : Mn/CaG 
a 2 S 4 : Ce/Zno.75Mg 0 .aS : MnTJlSSsefB 
f±^r<. WRJfZno.75Mgo.25S :Mn/CaGaj 
S 4 : CeWaGaj S 4 : Ce/Zn 0Ll5 MK 0 .2s 

5 : Mn/CaGa 2 S 4 : CeX'$>->Xi> <tV^\ % 

V\ 

[00763 S*>t. i^T'fc. e-fel^il 0 2:fllB£ 
■t-SZno.75MKo.25S : M nil 0a • 10cO>?B£ 

LTMn SffllrStjWHn F, ^t'cOMn^^trr 
<>«t<» $tc. CaGaj S 4 : Ce«10bC0%%* 
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'Dt>, CeC l 3 J S>CeN5r£:'OCe-fc^£fflU£<r 

[0 07 7] CaGa 2 S 4 : C e <9ftfo 0 Izn 
eS7ffiMtt5SrGa 2 S 4 :Ce. BaGa 2 
S 4 :Ce> Sr 2 Ga 2 S 5 :Ce. Ba 2 Ga 2 S 
- 5 -=-G-e— G-a2-G-a r S s -^G-e-5r-t'S:fflV^-£-t-fc — 

(0 078 3 CHSI^«3)*^OffllOllSgc0»«l 

^LJ"cgmfci3i-o«itg5-qrf^>smtc(±. n-<m^ 

[0079] 44BI^B(=ftianE L^*/14±. 13 
7(C*rf J:-5fc. #7XSt£lJi£. fflBSff2. mi 
jeSB3. efeSBK/il 1. S21&KV5. fcitfiSE 
«B64«roJI»CWIiSfiSJ:*t:. £*i£> i fffflHri 
2. &lfg»Jg3. efSHEVl 1 . ^2^S5. & 

*S8JIJS7c9±iC#fe • ffrfe • WfeO* 7-7 4 A* 8 a. 
• 8b • 8cj&^3fufc«*«rL/CVi4. 

[0080] o^o. imwmfiimivamEUi 

*;UT1i. mmklX. Zn a75 MKo.25S : Mn/ 
SrS : Ce/Zn 0 . 75 MK (l , 2 5S : MnW^^t 

JillEU'C*/K1i. #5*SKlffl»»6l«fc. Zn 

o.sMgo.5 S : Mnll la. ZnS : Tm/Il 1 
b. Znj.sMso.s S : Mnll 1 dmMZtlX* 
SZn 0L6 Ms a5 S : Mn/ZnS : Tm/Zn a5 
Mko.5 S : MnSWB»»i5>sSrS> SfefBlflll 1 

TV>S. Zno.jMKo.g S : Mn@l la- 11c 
HL Z n S : M n fcit^T 1 5 nmJBifcBIBMr--?* 

ZnS : TmSl 1 bli. ZnSfcftttfcU <IiX 
(c*BW<&i: l/CTmj&<«|inS*i"C&4t»OT'. bujjBL 

[0081] JJS1HE L^*;K'ii. WTO2 • 613 

G£S&*yil l(:fcltSZno. s MK 
o.5 S : Mnll 1 a • 1 1 c^fjIiWfe^. Zn 
S : Tmll 1 b*>£l±Wfe*&S5K:fc*u SJH&Wlfi 

e^eiii la^isfe**^^*. ^<^t?efe 

1 1 *'f»M?W»'*7-7 4 iVfX'KKZ 

iikfcJ:oT»eS6i:LTraiS^ #fe#7-7-f 
^8cSaart*;kfc:J:->T»fe«i: LTBHSn 
i. 



[00823 z<7)£o%Q&%mi izm-&mmE 

151±{C. ^SfecOffMlc^S^ELy^tlBJ^Ig 
T\ Kl?2 0 0nmgKtf>irE^ffi2. 81/12 OOnm 
©gCDJiS 1 IfiSl 3 WmzWAfcth . 
-[-Q-0-8-3-]-^fe-Z-n-S-5-O-m-o-l-%-fe-M-s-S-5-O-m- 
olSfi&SfrU i*ltMn£0.3 5at%aaniLT*I 
EBB* Ur<0% . A r 9 0 0*Cf 1 BflSWWS-fc 
^Zn a5 Mso. 5 S : hSrftSiU 
fflVVfcEBJ«tffit:J:-9TiWl 0 0 nmgJ£OTfI!l<7) 
Zno.sMKo.5 S : Mnll 1 a5rfltBWS. 
[0 084 3 »(C. ZnStTmF,^TmC IsSrt' 
*>TnWfc£*fc 0 . 3 m o 1 %^0tTMBiMU:O 
*>. A rfiX* 9 0 O'CT'l ^IBKSeS-aTtZ n S : T 
m^-ybSrf^L. £fl£BftvCEB38*ffifc:J:OR 
iI6 0 0nm;gJf<7)ZnS : TmJIl 1 b^fitTS. 
ft. PSfflfcW^f. fflGfiLfciSfc. ZnStTmF, 
^TmC 1 3 &ZCQTmfo^&Wmi,XfmL2tv£.'<. 
UrHi ZnS : TmF 3 ^7«V«ZnS :T 
mC l 3 "<.Wt-i:3:9. £*L*jmvCEBiBtffi|C.fc 
0«liS*l*JH4. Z n S : TmF, Ji. Z n S : Tm 
C 1,JTC**. 

[0 085J&C. TfHOZnasMKo-s S : Mnl 
1 1 afcBBK)iat=J:-J"C» BS^l 0 0nmSS(O± 
f!K>Znc 5 Mf?o,5 S : Mnll lcSJBSWft. * 
OflL MfiO^Sl^JlglELA^^tPl^XS-r*. 
SU¥20 0nm©Som2^il5. SH?2 0 0nmg 
M^ga^6i6 . B8K2 0 « migJg^ifTEffl^gffli 
7. fcitf^-i^- #£^#7-7 4/1^8 a • 8 
b ■ 8c*MfcM&t&. 
[00863 lllcnrmX'ttQLtzZ n 0 . 6 M s 
as S : MnJf 1 1 a • 1 lc WmhVkWm. 
iC. ZnSfcMRSfccOiiSfc2roTV^. 08tC. _t 
iEaBHEL^<*A^)«JI»^hn*Sft. fsna+tcn 

7^;P^8a-8b-8c S-M^^t^o^^O 
to. HH«l»tjiaafc:TS5fi«Wtt«llli. *^&*7 

[00873 ^O08<O%3ex^Nl^>^>. ^ffiOff? 

ffi i cmmE u wut mmi,z*m®E u ^;kos€ 

?Bt5r#fe-iSfe-#fe^7-7-f;^8a ■ 8b - 
8ct**Lfc*»&. #f^J:OTffefc«£+^3«S 

^LJtUffiUDiBK 1 «oaEKE U^KO^tX^^ h 
^kJtlW*fc. *MBBEU'«*/W<?3**«. 
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;Wi4 5 0~5 0 0 nm0yffl&1,Zt>2>is*—7?cl><DX' 
*>9. 55ffiO)K9l2«nBELy'?*n'i:H«t:. 

[0088] iOJ: -3 K. *%fi&ajf5flfcfl»SIRE L 

S : Tm/Zno.sMfCo.5 S : MnffMSWP'h^ 

s&mmi lX'biox: smtmi i#ozn 

0.5MR0.5 S : Mnfl la ■ 1 1 cfcJ:oT»ft« 

itmiMK* o . ms&cmm 1 ^nre u^^t m 

(00891 L*»fc. IHSBKSStSJffcLTZn 

S : TmJIl 1 b£fflVtf:?)T\ iJESfeSBflil 1*> 
Bfe^5r#fe* 7-7<;W8c L 

[0 09 0] ft. Zn H Mn, S : MnODXfcLT 
0.5S8/US& 1 . IR&UzX-olZ. Zn^Msj S : 
MntZnS : TmCOSm ■ i&fe • #fe<0£v* 

[0 09 1 3 ££. smWMmt&rLbJJBB&l 
mi WXolZ. ZnuMft,, S : Mn/Zn 
S : Tm/ZncgMscs S : MnTft*<MR«r 
<. mUZZn^MKM S : Mn/ZnS: Tm^ 
Z n S : Tm/Z n a5 Mj? a5 S : Mn/Z n S : T 

[0 09 2] Sfefc. ii-Ct». a£3BE/fl l£fill£ 
•fSZ no.5 Ms 0 .5 S : MnJf 1 1 a • 1 1 c(7)M 
Wi l/CMn£J8v>fc#Mn F 2 ££:'<7)Mn<fl:-£WT' 
fc<kV\ %LXJm\Z. ZZX'it. ZnS : Tmlil 1 
b0%£K&>bk LXTmF^b'iDTmit^i^m^^Z 

[ 0 0 9 3 ] Z n S : Tm^ffcbQfcWfef&TM 

[0094] c zmmmA ) *wRcm<rm&cmm 

lz^XM9. HlOfc^vciJfflJNttjf, WFtfsi 
O-Cfc*. M. BSWOflEU:. l5IE5UfetfOmi. 2. 

[0095] :*3!ffi0»BSS£$£jIBSE LA*/M±. 0 
9fcS*M:3fc. #7*2t£l±fc. WBSSE2. mi 

2. HlSe^®3. Wfe?Bfl§12. Jg2iS?i^5. fc 
J:lfi&OTIE&6 £ffiBffi208Si!SM£I&vai? «k i 

izmfflmmmmtftzti. s^t. ^^s-mse 

»fflJi7«0±{ypfe-J|ife<0^7-7^;^8a • 8b 



[00963 oS 0. miEcOlU&DffM 1 WjfBSE 
*JUX'\t. fflcMtLX. Zno.75Mgo.sS : Mn/ 
Sr S : Ce/Zn OL7 5MKo.25S : MnSHi^i 

-^Et/^7l?T1±-Z-n^M-Ka5-S-:-M-n-®^ 

*^^mM^W-fe^®l 2SrW-TS.^ fciV, fit 

-f^8afc«fe*9-7-fA'^8b'C**jS*<JKr 
4. Zno. 5 MK 0 .5 S : Mnl*^^SSfe^il 
2Ji. ZnS: MnKit^T 1 5 n m^^d^f-^ 

[00973 jlieisse LVN-^utii, mam2 • 6 fa 

1 2*053S3&W>i: LTOMntfBBSfu SMC 

Mhmizm&xzmtti. i<ot*»6»iOTi2*» 

6«atSfl43l66 I *7-7^^T'^3eS*U *fe*7 
-7 ^W8a «W4 i i: J: r>T#fM£fc LTfS 
383 a. Sfte#7-7 -f^? 8 b£j®frf 

[0 0983 CO,fc7i3tt§g^l2£qrf4IIME 

«lJtfc. Hffi^Sll^1BiELyN-^t(S]^c0IS 
T\ OT2 0 0nin&KaWiBVS2. BSI2 0 0nm 

©scorn i te&ff 3 mizBtetz . 

10 09 93 a*:» ZnS5 0mo l%tMf?S5 0m 
ol %£iH£-U CimcMn5:0.3 5at%SajDLTDa 
ffifML^<?)*>> Ar^*9 0 0T^'l^fS^SS* 
3tZn aB Mj? a6 S : Mn^U-y hSr-f^L. ifL^ 
fflV^cE BsgJiffiteJ: -5TB3H8 0 0 nmS^cOZ n 
isMsis S : MnJ»»4.55:4flffSWOT12SlsaR 

[0 1 003 i<TM, HJSOffM 1 (T^SHE U*wl>k 
mmnJMX. Kil2 0 0nmSjg(3Dll2ffii^5. R 
®2 0 0nm©IcOSB^S6. &H2 0 Atmg^OJg 

a • 8 b 

[01013 JJE035»CfWLteWfiJBI£l 1 2T"?> 
SZnasMgas S : Mnlt. fTiaiOtOt|5]« 
(£. ZnStMKSfctf)iBAfc5r->TVvt. HI OK. 

ISPic-C^SiiS^tta&Mli. #fe ■ fifecOX? 5-7 -f 
W8a- 8bS-ffl*^i>^2:*»ofci&&f)t)<?D. [B]H 
*CjSDRfCSSn*«pttttaU. *fe*5-7^;^ 
8a€rffl*^i»*fc«^>fcO. HEWtttafC^S 
iUWfiftlWi. ^fe*7-7 -< ;^8 b tffl^^w 

[01023 en?® 1 0(7>^x^.^ . imm 

E LA-^/K7)Wfe|BKS:#fe • ^fe^O* 5-7 * 8 
a • 8b-C"fr)frrSi:. +^^WSc7)#fefc i l^fe^ 
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[01031 £4) J: d t . *58»?^Cffi4llB!E L 

M<7)ZnS : Mn«0^3^^5:Sfflfe*3KlSmv^ 

W8a- 8b£Mfr^fT£4£i:T. #fi. »fetfc 
£ft#S^fc-£«Jgfc £?pf 4# ■ 7- 
3RE L A*^£f#4 £ fc 4 . 
[0 1041 ft. Zn w M^ S :Mn<7)Xi:LT 
0. 5S3LUf#. ffl&LtzJrtiZ. Zn H MK 
x S : M nCOmmit j m& • tMW>**5-7 -{ M<n 

[oios]^ zzz-h. «s3bkii2£1ibw- 

SZn a6 Mg a& S : Mnl«^tt LTMnS: 
fflV xfc#M n F 2 Kc MM n-ffcSWTfc <fc V 
[0106] [H5IOff^5 ) *1&R<m.(?mfo<mm 
iz-o^xmi 1.01 2fc^*TMW?iH^ iUTcT) 
ffl*TC*4. ft. KWMEBll:. 10EW(K»IBB 1 . 
2. 3. AfcXKUz&tttffi^m&ztt&mtte 

[01071 :4^<?>ffM^4*I85iE L^*/W±, 0 

2. mmm3. *fe»**i3. w,2wms. t$ 

*qBStStUt«WcS^ L/C v *4 . 
[ 0 1 0 8 ] -ot 9. Me«05SSfi<7)J|g«Sl WBREU^c 
sM/Cfct ^ftJIkLT. Zn aw M* fca S:Mn/ 
Sr S : Ce/Zn^Mg^S : Mnffll»W 

aHRELA*;UTIi. #7X^1»^JI£. Zn 
t5 Mkq.5 S : Mnil 3a. ZnS:MnI13 
b. Zn^M^g S :MnJB13c*«aJiS*LT5: 
4Zn a5 Mg a5 S : Mn/ZnS : Mn/Zn a5 
S : MnrofflR^Mr*. Wfe«)l£/B 1 3 
-t4jSL <I;tT^4#7-7>r/l^#. Hfete 

JCtfc#fe& 7-7 4 8 a £:*£fe#7-7 -f 8 
b?&4jS#S2:4.. ZnS : MnJf 1 3bii. Iffi&L 
fcj: 3 «t£%7e£MT4 fc<0"C?>4. 
[0109] JJBiRE U^UT'ti. M1E®2 • 6 HI 

LTOMnMBfiSil. SKVJStC^4fS^2-Mtr 
4. Hfe^7tiil3tCi5(t4Zn OL5 MK 0 . 5 S : Mn 
ill 3a- \ ZnS:MnI13 



[0110] Z.<r)£?%W&8tm 1 3 2rH"f 4*fS£E 

ffil±t. ^co^Sl^^EL/N'^klsl^IS 
T\ PJ?2 0 0nm^gOWS*^2. BPJI200nm 

gjg^sg i tara 3 fcraiattfcts . 

[01111 ZnS50mol%tMgS50m 
ol%£*g^U £il(cMnS:0.3 5at?SasaDLTSa 
SFMU:^. Ar^X*900*Ct'1^^3it 
fcZn a5 Mft a5 S : Mn^U-y hSrffiHU 
ffl^EBSHffffit:J:oTKS2 0 0 nmW^^TM^ 
Zno. 5 Mp: a 5 S : MnJBl 3 a£fil»«-4„ 

[0 1 1 2] ZnS£Mn£0.35 at%^JlDL 
TJDEffMUc^. ArA'X*9 0 0iCriraaJSB 
$-«:ZnS:Mn^I/7h^U ClftSffi^TE 
BS^fcJ:OIBlS4 0 0nmgJKtf>ZnS :Mnll 

[01 1 33 Tfflltf)Zn ft5 Ms a5 S : MnJf 

1 3 a t mmnxmzx ~>x . ma 2 0 0 n minco± 

»OZn 0t5 Mj? 0 .5 S;Mnll 3cSJgSM-4« 
[0114] -ecOfS. HSfitOJBJEl c^SiBIE L^^/l/i: 

ii2OOnmgjgc7Sg0M®6. Bg®2 0jumgJt<^ 

a • 8b2-)ItCff^GSW-4 rt 
[0115] iJEcO^K-CffSSLfcZ n 0 . 5 Ms 
a5 S : Mnll 3a- 1 3c ffi&Oi>0)kffl& 
(C. ZnSkM^Sk^jga^k^^-CV^. 01 2£. 
±SSKEL^*;U0»3ex^ h;U$-^r. 
«Hfct*StL4imffllBi. ^& ■ ^feO*7-7 
;W8a« 8 b ZmfrStrtKcfr^ tzW&tO h ISIH 

8 a zmfr-s&vtziz&nh^ mmwzmzizx^ 

£:Wr$mc?)X'fo&« 

[0116] *SKE U^*;U-Cli. ^&%tM^^ 
V^Zn a5 M]? a5 S:Mnil3a - 1 3ccO^K 
fc. *fe^7t^OSV^ZnS : Mnll SbcrM^t 

o^7 r n-N'^%mx^h;l/h'S:oTi50. BlOt 

[01173 £c7)J:9ti. 3|s5jSt<0JBffifc:ffi4SRE L 
^^/KOSBKJBJi. Zn a5 Mj? ft5 S;Mn/Zn 
S :Mn/Zn 0(5 Mso. 6 S : MnSBBK*^J3:4* 
fi%K/113T'J>4W. Zn a6 MKo. 5 S:MnJB 



(12) 



WHH^-l 34783 



iOfc^fBftfctttfSSK&O. ZnS:Mnf 

im< Ken. M^tJt^x* • mt t> (das 

[0118] ZnmMKj S : MnCOXbLX 
-0T5-S^^-l5^-bfeit-'3l£7-Z-n- Fr M-K-i-S-:— 
MnfcZnS : Mntf)88JIJt Ji ?#& • fife<0Sv>57-7 

[ 0 1 1 9 ] ifc. ^WHlJWifi^LfcJdEllfe* 

3?)J:dt,Z. Zn w Mf? l5 S : Mn/Zn 
S : Mn/Zn a »MR t5 S : MnX'hl^i^ 
<. fiJttt'Zn 0 , 5 M« 0 . 5 S : Mn/ZnS : Mn*f> 
ZnS : M n/Z MK a6 S : Mn/ZnS : M 

[01203 S4>fc. Sfe%7^135r^K 
-TSZn a5 MS0.5 S : MnJfl 3 a • 13c-^Zn 
S : Mnl 1 3 bflHBBtMW: L/CMn£fflVtf:*\ M 
n F 2 2ri:OM nft^Brc & J: V V 
[0 1 2 1 1 »L JJ^SMKrtHBB'CJi. tWREL^ 

COT'S) 
[01221 

•C. Zn,.,Mg, S (0<X<1 ) frtt&ffitizft 
%fcbk IZMnXliMnte^ZmtlLXZc&mz:. 

[01 23 3 iftfcJ: 0 . «JkVW hMimgtm 
WIBlEL/tfyWa»fiO*?-7-f^S 

[0124 3 *?SBcOif3cJi2ieHcOfimxV^ hD/U 

S (0<X<1 ) &C&i>mt\tfffiW>tlXMnX 
imMkgmZWMLXttmb. ZnS*»Mr4W* 
tfBW'frt LTMnXfiMnfl^^i^DLTSrS/i 
fcjSfflWSftfcSHBRS. '-Wr<kt>«i.TV»ifl!BtT' 

(0 1 2 5 3 £*bfc J: 0 . ^cOSBex^? h/Wii&&?& 



ZiihcMk, S : Mn3UI«0$BfcJI5:JBU 
-n-S^M-n-mS<?DlE^£-fflV^fl!fi^.t,«OJ:-0-t,-.-S- 

6. 

[01263 *%B^if3c^3fEK(^iBixU^ ho/P 

S ( 0<X<1 ) frt>&imtlZWffM>b LTMnX 
fcMnft£%£aaiDLT>SrSJBfc. SrS. BaS. C 
aS. Sr H Ba,S (0<X<1) . Sr,.,Ca 
X S (0<X<l)XttBa 1 . x Ca x S (0<X< 
1 ) frh%Z>tyft£.ffl&>>kk l/CCeXtiCe-ftS-^ 

[oi27] ztiiz* saw)* sc. m&mmm 
mLmiz^tzMzmmizmzmm txmm.^ 

tZtllffimtifciB.: W=3 : 7 : l$r#SIt^T 

iK'Z&b^oWS&m-TZ. 
[0 1 283 mtX. iJEUvlSrS. BaS. Ca 
S, Sr H Ba„ S (0<X<1 ) . Sr H Ca, 
S (0<X<1 ) XteBan, Ca, S (0<X<1 ) 
*^&l>#;&£SBW<l>i: LXC eXHC eitemzWi 

WBWPCft*OT. HS!>H4. S^JHWWIIEL^* 

[0129] *%B^tt^4lHKc0^xl'^ ho;l/ 

S ( 0<X<1 ) A^^r^SWCfBt^fc LTMnX 
{iMn-ft^Sj^aaiDLT^Siifc. SrGa 2 S 4 . B 
aGa 2 S 4 . CaGa 2 S 4 . SrjGa 2 S s , B 
a 2 Ga 2 S 5 XJiCa 2 Ga, SsfrtthmHzft 
Tfrt*fc UTC eX(iC efc-2ffllZmi!aLXZc&®b& 

[ o i 3 o ] ^m^Mm5m^mKx^ 

hn;U$*y*yXA*;W;L ZZftMbLX. Zn H 



(13) 



WBIPP9-1 34783 



Ms, S ( 0<X<1 ) j&»<92r4fl*ffc!B!£+<C>fc L-T 
iflBftlBI&Wj'k LTTmXfiTm-ft^I^^SllLT 

[013 11 dtucjo. imnx-iiz. m.mmm 

ftmJ%ft±Z®&Z}:Zc<. **RGB;!r7-to«l 
fcSflSOSlfc* : » : »= 3 : 7 : 1 £ fctfT 

*yt-£\ ffiv^SBinxhT'. ifcJ&rn-fe.xofSBS 

[0 1 321 Unit « SrGa 2 S, , BaGa 

2 S4 s C a. G a.j S4 s S v 2 Ga.2 S5 * B a. 2 G 
a 2 S 5 XteC a 2 Ga 2 S 6 j&»6***»fc3H&i*& 

nS^&SattfcSftfrWt LTTmXI±Tmte£* 

lC^fe«0MS^SV>OT. if^3<0?ffiB«0?IBSELA- 
*;kfc 0 fc . «ftJHW>HIR.Bf * -I i: £ k v > 

[01 333 *«WOlf3<iS6ieii^Bgxi/? |-o;W 
$*-yfeXXK*/M;t 11*111, 2. 3. 4Xt±5fS 

[01 341 Ztlit. mmi. 2. 3. 4Xii5iaS 

(mmEu^Mza^x. mamz, wmfrhn 

SOT. #J*t:f#feO;$7-7 4;kP£<I;i6£k't\ 
gW^t^O. l5feO*5-7</^S:^&Cfc 

*7-7-</^S«i4ii:T. #fe33«tU^fe(OMfe 

3, 4X!i5IE18^MELM-^;KO^I±, #£0;* 
9-7^^S:«i*ikT. WfeOfBSSKfc.fctffe 

#§L «afeiVmSW*9-7-f;^6fflt& 

ifiM&c~?)V+fi 7 -tomjfr •tfrim **)Vb 
fcOWT. AO. 7/U*7-S8S(CfcfllEarigk*4. 

(HI ] *%Bft7)§|SgoffMl ttSSSMRE L^*/k*> 



[02 ] ^/WttSJIBK^SZ n,- x Ms, S : M 
n (X=0- 5) OXf80^?-y£ji^JPfl0T-J> 

St**)*. 

[H4 3 HB£OJ$S 1 (cfl&9RE LA'^;K7)|Blfll 
(Zn a T5MK a25 S : Mn/SrS : Ce/Zn 175 

MK aa S : MnfKJffR) «0»X^ hA*ifcrt!ffiH 

0-C&&. 

[05 1 ^Wm^WMM."! iZfa&m&E LWU?) 

(Zn a75 Mgoi2sS : Mn/CaGa 2 S» : Ce/ 
Zn^MKasS : MnSSHS) <rmt^<.9 

[07] ^H^(^iest<o}g!B3t=ffi-&»KELv^/l^) 

[08] HS£^Hs3^5^ELA-^;U0^» 
(Zn a5 Mf?o. 5 S : Mn/ZnS : Tm/Zn^ 
MKo.5 S : MnfUggg) CO^BtX^ W^^IPA 

[09 ] *^BHcOHSS^S-4 tfiRSSiBSE UWUD 

[0io] m7>MS4tc£§?iis?E u^;K7>^ei 

(Zn l5 Mj? a5 S : MnSIS) OfBtX'*.? WW 

[01 1 ] *wmmpw&3\z{&hm&E\.n*iv 
[012] m&<mm5izm&w&Eu**ji><7mm 

(Zn a5 Msa5 S : Mn/ZnS : Mn/Zn 15 
Mj?o.5 S : MnTS/iI5> comt^^ b^Sr^tlftHH 

[0131 ZnS : Mn)Si:Zn H Mf!, S : MnM 

[014] ZnS : Mn/SrS : Ce/ZnS : Mn 

[0151#fe. Jffe. WfeO**7-7^;W«0S3S 

[016] W&ffl&m*&fflffitt$to8&Q&£: : £7jk 
ItRBVtil. 

1 fivXWSi 
2 

3 miffiSiyi 

4 fi£5B£Jf 

4 a ZriiTOMKaaS : MnJi 

4b SrS : CeJi 

4c Zn a75 MK a25 S : Mnl 



(14) 



*8§PFF9-134783 



5 
6 

7 IZSTCl&VX&Wlla 

8 a tt&tiy-y 

8b mitiy-y VI? 

8 c #fe*5-7-r;I^ 

io efe^f 

10a Zn^U^^S :Mnt\ 
10b CaGa 2 S 4 :Cel 
10c Z n^M^^S : MnJi 



1 1 

1 1 a 

1 1 b 

11c 

12 

13 

13a 

13b 

13c 



Zn a5 M*o.5 s 
Z n S : TmJg 
Zn a5 Mff 0 .5 S 

Zn a5 M* 0 . 5 S 
ZnS : Mnl 
Zn a5 Mg Ct5 S 



Mnl 



Mnl 



Mnl 



Mnl 



[HI] 



[02] 



8a Sb 8cs 




[B3] 




12 3 4 



1.0 



0.8 

# 

ft 

3L 0 - 6 

U.u.) 
0.4 




30 35 40 45 50 55 

E#rfc 29 n 



[04] 




400 450 500 550 60 0 650 700 
(nm) 



(16) HBIPP9-134783 




[0141 [0151 




5S£ fro"' tnm) 



(17) 



!ff§H I 9-134783 




1 



(19) The Patent Office in Japan (JP) 

(12) Public Patent Report (A) 

(11) Patent application public number 
TOKUKAIHEI 9 - 134783 

(43) Open date 
May 20, 1997 

(5 1 ) Int.Cl. 6 ID symbol Reference number for the patent office use FI 

H0 5B 33/14 H0 5B 33/14 



Request for examination; Examination not requested; Number of Claims: 6 OL (Total 
17 pages) 

(21) Application number 
TOKUGANHEI 7-291484 

(22) Application date 
November 9, 1995 

(71) Applicant 000005049 
Sharp Co., Ltd. 

22-go, 22-ban, Nagaike-cho, Abeno-ku, Osaka-shi, Osaka 

(72) Inventor: Mikihiro Noma 

c/o Sharp Co., Ltd. 

22-go, 22-ban, Nagaike-cho, Abeno-ku, Osaka-shi, Osaka 

(72) Inventor: Satoshi Inoue 

c/o Sharp Co., Ltd. 

22-go, 22-ban, Nagaike-cho, Abeno-ku, Osaka-shi, Osaka 
(74) Attorney: Patent attorney KenzoHara 
(54) [Name of invention] Thin film electro luminescent panel 
(57) [Summary] 

[Issues] It is to support the green emitting component, which has been lacking 
concerning the existing thin film electro luminescent panel for RGB color, and to provide 
the thin film electro luminescent panel, which is easy to secure reproducibility and shall 
have lower manufacturing costs by simplifying and shortening the forming process. 
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[Solution] White emission layer 4, which is composed of the laminated layer film, which 
is composed of the laminated layers of yellow emitting Zno.75Mgo.25S : Mn layer 4a and 
4c, and blue emitting SrS : Ce layer 4b, shall be used for the purpose of the emission 
layer concerning the thin film electro luminescent panel, and the color filters 8a, 8b and 
8c of the red color, the green color and the blue color shall be combined. 

[Range of the patent Claims] 

[Claim 1] It is a thin film electro luminescent panel, which is characterized by having at 
least the kind of layer which is composed of Mn or Mn compound added for the purpose 
of the main emitting device to the main material of Zni_ x Mg x S (0<X<1) as the emission 
layer. 

[Claim 2] It is a thin film electro luminescent panel, which is characterized by having at 
least the kinds of layers which is composed of Mn or Mn compound added for the 
purpose of the main emitting device to the main material of Zni. x Mg x S (0<X<1), and the 
laminated layer, which shall be the layer in which either Mn or Mn compound is added 
for the purpose of the main emitting device to the main material, which shall be 
composed of ZnS. 

[Claim 3] It is a thin film electro luminescent panel, which is characterized by having at 
least the kinds of layers, which is composed of Mn or Mn compound added for the 
purpose of the main emitting device to the main material of Zni_ x Mg x S (0<X<1), and the 
laminated layer, which shall be the layer which either Ce or Ce compound is added for 
the purpose of the main emitting device to the main material, which shall be composed of 
SrS, BaS, CaS, S ri . x Ba x S (0<X<1), Sri. x Ca x S (0<X<1) or B ai . x Ca x S (0<X<1). 

[Claim 4] It is a thin film electro luminescent panel, which is characterized by having at 
least the kinds of layers which are composed of Mn or Mn compound added for the 
purpose of the main emitting device to the main material of Zni_ x Mg x S (0<X<1), and the 
laminated layer, which shall be the layer which either Ce or Ce compound is added for 
the purpose of the main emitting device to the main material, which shall be composed of 
SrGa 2 S 4 , BaGa 2 S 4 , CaGa 2 S 4 , Sr 2 Ga 2 S 5 , Ba 2 Ga 2 S 5 or Ca 2 Ga 2 S 5 . 

[Claim 5] It is a thin film electro luminescent panel, which is characterized by having at 
least the kinds of layers which are composed of Mn or Mn compound added for the 
purpose of the main emitting device to the main material of Zni_ x Mg x S (0<X<1), and the 
laminated layer, which shall be the layer in which either Tm or Tm compound is added 
for the purpose of the main emitting device to the main material, which shall be 
composed of ZnS. 

[Claim 6] It is a thin film electro luminescent panel, which is mentioned in Claim 1, 
Claim 2, Claim 3, Claim 4 or Claim 5, which shall have the color filter at the emitting 
surface, which makes a spectrum of the light, which shall generate from the emission 
layer. 

[Detailed explanation of the invention] 
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[0001] 

[Technical field where the invention belongs] This invention is concerning the thin film 
electro luminescent (hereinafter referred to as EL) panel, which is used for the purpose of 
the flat thin style display. 

[0002] 

[Existing technique] Together with the arrival of the information oriented industry age, 
demand for the flat thin type display became larger. The thin film EL panel is especially 
among those that have been receiving a great deal of attention for the purpose of the use 
of FA (Factory Automation) display due to its long life. 

[0003] Among the existing thin film EL panels, some emission layers use Mn added ZnS 
: Mn as the emitting material having ZnS, which shall produce the orange emitting , as 
the main material, and by using this ZnS : Mn as the emission layer, reliable display 
characteristics with high luminance ability is obtained. And due to the reason that the 
emitting spectrum of this ZnS : Mn is reaching the wavelength level of between 500 run 
and 600 nm, by combining the color filter of red and green to the one, which shall use 
ZnS : Mn as the emission layer, it is possible to produce red color light and green color 
light, and therefore, such 2 color display multi color thin film EL display panel, which 
combines such red and green color filter (SID 91 Digest P.275 to P.278). 

[0004] Further, recently, in order to seek better emitting colors and higher emitting 
luminance, besides the orange color EL panel, which shall use the abovementioned ZnS : 
Mn as the emission layer, side by side style thin film EL panel, which shall arrange each 
pixel of green color, blue color and red color, which shall have green emitting light 
producing ZnS : Tb, blue emitting light producing SrS : Ce or red emitting light 
producing SrS : Eu for the purpose of the emission layers, bonding style thin film EL 
panel, which shall bond 2 pieces of thin film EL panel substrates of different emitting 
colors, and filter style thin film EL panel, which shall laminate color filters on the 
emission layer, which is composed of the white color emitting laminated films such as 
ZnS : Mn / SrS : Ce / ZnS : Mn, etc. in order to create colors, are enthusiastically being 
developed. 

[0005] As for the thin film EL panel, which shall use the laminated films of ZnS : Mn / 
SrS : Ce / ZnS : Mn for the purpose of the emission layer, for example, it is mentioned in 
KOKUKAISHO 62-74986 patent report. Also, it has been examined to make color 
emitting by laminating color filter of red color, green color and blue color to such white 
color emitting thin film EL panel (SID 95 Digest P.883 to P.886). 

[0006] 

[Problems to be solved by the invention] However, although emitting spectrum of ZnS : 
Mn is reaching the wavelength level of between 500 nm and 600 nm, the emission 
intensity is weak when it is less than 550 nm, and it is orange color emitting, therefore, 
the green color, which is obtained when combining the thin film EL panel, which shall 
have ZnS : Mn as the emission layer, with the green color filter, is the green, which is 
close to yellow color, and the purity of green is not sufficient. 
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[0007] Therefore, even using the thin film EL panel, which produces the colors by 
laminating color filter to the white color emitting laminated films, which is composed of 
ZnS : Mn, as the abovementioned laminated films of ZnS : Mn / SrS : Ce / ZnS : Mn, 
green color emitting is reduced, and when making spectrum of the white color emitting 
with each color filter of red color, green color and blue color, green emitting is weak 
compared to the red color emitting and blue color emitting, therefore, the luminance ratio 
of red : green : blue = 3:7:1, which is necessary to have for the RGB color, is not able to 
be obtained. 

[0008] A detailed explanation of the thin film EL panel, which shall have the emission 
layer of ZnS : Mn / SrS : Ce / ZnS : Mn laminated films, is shown in figure 14, which 
indicates emitting spectrum of the emission layer of ZnS : Mn / SrS : Ce / ZnS : Mn 
laminated films. The characteristic curve which is shown in the figure as the solid line, is 
from white color light, which the color filters are not combined, to the thin film El panel. 
When spectrum of the white color light is made using the color filters of red color, green 
color and blue color, which shall have the relationship between the wavelength and the 
permeable rate, which is shown in Figure 15, such emitting spectrum of red color, green 
color and blue color, which correspond to each color filter, which is shown in Figure 14, 
can be produced. In this figure, the characteristic curve of the dashed-dot line shows the 
results of permeating through the red color filter, the characteristic curve of the dotted 
line shows the results of permeating through the green color filter and the characteristic 
curve of the dashed line shows the results of permeating through the blue color filter. 

[0009] When driving this emission layer of ZnS : Mn / SrS : Ce / ZnS : Mn laminated 
films at 2 polarities pulse voltage of the frequency of 100 Hz, the pixel luminance is red : 
green : blue = 18.77 cd/m 2 : 29.9 cd/m 2 : 4.8 cd/m 2 and when this is calculated into the 
luminance ratio, it shall become red : green : blue = 3.9 : 6.2 : 1.0, which means the 
luminance ratio, which is necessary to obtain for the RGB color, that is red : green : blue 
= 3:7:1, cannot be obtained. 

[0010] As for the emission layer material of blue color emitting, besides the 
abovementioned SrS : Ce, there are few other kinds, such as CaGa 2 S4 : Ce and ZnS : Tm, 
etc., and those emitting wavelengths are shown in Figure 16. As it is clearly seen from 
the figure, the abovementioned SrS : Ce has good emitting efficiency within those, and it 
is on the longer wavelength side which shall support the green emitting component at 
most. However, it is still not efficient in order to obtain the luminance ratio, which is 
necessary to have for the RGB color. 

[001 1] Also, the problem of lacking the green color emitting component can be solved 
by increasing the pixel area of the green emitting pixels or improving the emitting 
luminance of the green color component by laminating a layer, which produces green 
color emitting such as ZnS : Tb, to the emission layer. However, concerning the former 
case, because the load of the IC driver for the driving panel drive shall differ depending 
on the kind of emitting color, such IC driver, which fits to the pixel area of the green 
color, which shall have a larger load, shall be necessary to have, which shall create the 
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increasing of the manufacturing costs, and concerning the latter case, for example, 4 
layers of ZnS : Mn / ZnS : Tb / SrS : Ce / ZnS : Mn or 5 layers of ZnS : Mn / ZnS : Tb / 
SrS : Ce / ZnS : Tb / ZnS : Mn, when considering the symmetry of the polarity, which 
shall mean more layers are needed, which makes filming process more difficult, takes 
longer processing time and securing the reproducibility is quite difficult. 

[0012] This invention is created in order to solve abovementioned problems, and to 
provide the thin film EL panel, which shall have high emitting luminance, which can 
make the green light purity, which is obtained when combining the green color filter, 
higher than the current number. 

[0013] Also, the other purpose of the invention is to provide the thin film EL panel 
which shall have high emitting luminance and good purity of each red color light and 
green color light, which is obtained by combining the red color and the green color filters 
using the structure of the thin film EL panel, which can accomplish the abovementioned 
purpose. 

[0014] Further, the other purpose of the invention is to provide the thin film EL panel 
which can actualize the luminance ratio, which is necessary to obtain for the RGB color 
without increasing the number of pixels of the green emitting component nor increasing 
the number of laminating layers of the thin film, which shall compose the emission layer, 
and shall have high luminance and high purity of each red color light, green color light 
and blue color light, which is obtained by combining the color filters of red, green and 
blue. 

[0015] 

[The method of how to solve the problem] 

The thin film electro luminescent panel which is mentioned in Claim 1 of this invention 
is characterized by having at least the kind of layer which is composed of Mn or Mn 
compound added for the purpose of the main emitting device to the main material of Zni. 
xMgxS (0<X<1) as the emission layer. 

[0016] In order to solve the abovementioned problems, the applicant of this invention 
has tried to make the wavelength of the emitting spectrum of ZnS : Mn, which is 
effective and shall have high emitting luminance as the emission layer of the thin film EL 
panel, shorter, and as a result, it was found out that the emitting spectrum of Zni_ x Mg x S : 
Mn, in which Mn is added for the purpose of the emitting device making the Zni. x Mg x S 
as the main material by substituting Zn of the main material ZnS to Mg within the range 
of X (0<X<1), produced the emitting color with shorter wavelengths by 10 to 20 nm 
compared to the wavelength of ZnS : Mn. 

[0017] For example, in the case that X = 0.25 and Zno.75Mgo.25S : Mn, X = 0.5 and 
Zno.5Mgo.5S : Mn, and X = 0.75 and Zno.25Mgo.75S : Mn, then each peak wavelength of the 
emitting spectrum shifts to the shorter wavelength side compared to the emitting 
spectrum of X = 0 and ZnS : Mn, which are approximately 10 nm, 15 nm and 20 nm as 
they are shown in Figure 13. 



6 



[0018] Therefore, the thin film EL panel of the invention, which is mentioned in Claim 1 
shall use the layer (Zm. x Mg x S : Mn) as the emission layer, which Mn or Mn compound is 
added for the emitting material to the main material of the abovementioned Zni_ x Mg x S 
(0<X<1), the emitting spectrum shall have more green emitting components, and by 
combining the green color filter to the said thin film EL panel, it can obtain the green 
emitting of high purity and high luminance. As a result, when combining the red and 
green color filter to this thin film EL panel, such thin film EL panel, which shall emit 
high luminance red and green, also has high purity and has the emission layer as a single 
layer, can be obtained. 

[0019] The thin film electro luminescent panel, which is mentioned in Claim 2 of this 
invention is characterized by having at least the kinds of layers which is composed of Mn 
or Mn compound added for the purpose of the main emitting device to the main material 
of Zni_ x Mg x S (0<X<1), and the laminated layer, which shall be the layer which either Mn 
or Mn compound is added for the purpose of the main emitting device to the main 
material, which shall be composed of ZnS. 

[0020] As it is mentioned, the layer composed of ZnS : Mn shall produce the orange 
emitting and have high luminance. Therefore, the thin film EL panel of the invention 
which is mentioned in Claim 2 shall use the laminated films of laminated layers of ZnS : 
Mn and the abovementioned layer of Zni_ x Mg x S : Mn as the emission layer, the emitting 
spectrum shall become broad emitting spectrum of having a larger amount of both red 
color emitting components and green color emitting components, and when combining 
red and green color filter to the thin film EL panel, the purity and the luminance of the 
red color shall become higher compared to the emission layer structure of Zni_ x Mg x S : 
Mn single layer, and also the purity and the luminance of the green color shall become 
higher compared to the emission layer structure of existing ZnS : Mn single layer. As a 
result, when combining the red and green color filter to this thin film EL panel, such thin 
film EL panel, which shall emit high luminance red and green and also have high purity 
for both colors, can be obtained. 

[0021] The thin film electro luminescent panel which is mentioned in Claim 3 of this 
invention is characterized by having at least the kinds of layers which is composed of Mn 
or Mn compound added for the purpose of the main emitting device to the main material 
of Zni. x Mg x S (0<X<1), and the laminated layer, which shall be the layer which either Ce 
or Ce compound is added for the purpose of the main emitting device to the main 
material, which shall be composed of SrS, BaS, CaS, Sr^Ba.S (0<X<1), Sri_ x Ca x S 
(0<X<1) orBai_ x Ca x S (0<X<1). 

[0022] The layer which either Ce or Ce compound is added for the purpose of the main 
emitting device to the main material, which shall be composed of SrS, BaS, CaS, Sri- 
x Ba x S (0<X<1), Sri. x Ca x S (0<X<1) or Bai_ x Ca x S (0<X<1), shall produce blue emitting. 
It means that in this thin film EL panel of this invention of Claim 3, the laminated films 
of the laminated layers of the abovementioned Zni_ x Mg x S : Mn layer is used for the 
emission layer, therefore, the luminance ratio of red : green : blue = 3:7:1, which is 
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necessary to obtain for the RGB color, can be obtained without increasing the pixel area 
of the green emitting pixels, nor improving emitting luminance of the green component 
by making more layers of green color emitting layer such as ZnS : Tb to the emission 
layer. As a result, when combining red, green and blue color filter to the thin film EL 
panel, it can obtain the thin film EL panel with high purity and having the ability to 
produce red, green and blue color emitting, which can be produced with low 
manufacturing costs and shall have a simplified and shortened forming process as well as 
being able to secure reproducibility easily. 

[0023] Also, the abovementioned layer, which either Ce or Ce compound is added for 
the purpose of the main emitting device to the main material, which shall be composed of 
SrS, BaS, CaS, Sr^BaxS (0<X<1), Sn. x Ca x S (0<X<1) or Bai. x Ca x S (0<X<1), shall have 
especially high luminance within the material, which contains blue emitting component, 
therefore, the luminance of the white emitting can be higher compared to the thin film EL 
panel of the invention of Claim 4 and Claim 5. 

[0024] The thin film electro luminescent panel which is mentioned in Claim 4 of this 
invention is characterized by having at least the kinds of layers which are composed of 
Mn or Mn compound added for the purpose of the main emitting device to the main 
material of Zni. x Mg x S (0<X<1), and the laminated layer, which shall be the layer which 
either Ce or Ce compound is added for the purpose of the main emitting device to the 
main material, which shall be composed of SrGa 2 S4, BaGa 2 S4, CaGa 2 S4, Sr 2 Ga 2 S5, 
Ba 2 Ga 2 S 5 or Ca 2 Ga 2 S 5 . 

[0025] Also, the thin film electro luminescent panel, which is mentioned in Claim 5 of 
this invention is characterized by having at least the kinds of layers which are composed 
of Mn or Mn compound, added for the purpose of the main emitting device to the main 
material of Zni. x Mg x S (0<X<1), and the laminated layer, which shall be the layer of 
which either Tm or Tm compound is added for the purpose of the main emitting device to 
the main material, which shall be composed of ZnS. 

[0026] The layer which either Ce or Ce compound is added for the purpose of the main 
emitting device to the main material, which shall be composed of SrGa 2 S4, BaGa 2 S4, 
CaGa 2 S 4 , Sr 2 Ga 2 S 5 , Ba 2 Ga 2 S 5 or Ca 2 Ga 2 S 5 , and the layer, which either Tm or Tm 
compound is added for the purpose of the main emitting device to the main material, 
which shall be composed of ZnS, shall also produce the blue emitting. Therefore, also 
using the thin film EL panel of Claim 4 and Claim 5, as well as the thin film EL panel of 
Claim 3, and the luminance ratio of red : green : blue = 3:7:1, which is necessary to 
obtain for the RGB color can be obtained without increasing the pixel area of the green 
emitting pixels nor improving emitting luminance of the green component by making 
more layers of green color emitting layer such as ZnS : Tb to the emission layer. As a 
result, when combining red, green and blue color filter to the thin film EL panel, it can 
obtain the thin film EL panel with high purity and having the ability to produce red, green 
and blue color emitting, which can be produced with low manufacturing costs and shall 
have a simplified and shortened forming process as well as being able to secure 
reproducibility easily. 
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[0027] The layer which either Ce or Ce compound is added for the purpose of the main 
emitting device to the.main material, which shall be composed of SrGa 2 S 4 , BaGa 2 S 4 , 
CaGa 2 S 4 , Sr 2 Ga 2 S 5 , Ba 2 Ga 2 S 5 or Ca 2 Ga 2 S 5 , and the layer, which either Tm or Tm 
compound is added for the purpose of the main emitting device to the main material, 
which shall be composed of ZnS, shall have especially excellent blue purity within the 
material, which shall produce blue emitting. Therefore, it can have higher purity of blue 
color light compared to the thin film EL panel of this invention of Claim 3. 

[0028] Concerning the structure which is mentioned in Claim 1, Claim 2, Claim 3, 
Claim 4 or Claim 5 of the thin film electro luminescent panel, which is mentioned in 
Claim 6 of this invention, it shall have the color filter at the emitting surface, which 
makes spectrum of the light, which shall generate from the emission layer. 

[0029] Concerning the thin film EL panel which is mentioned in Claim 1, Claim 2, 
Claim 3, Claim 4 or Claim 5, it shall have the color filter on the emitting surface side to 
make spectrum of light, which produces from the emission layer, therefore, for example, 
by setting the red color filter, it can become a display panel or a lighting panel, which 
shall have good emitting luminance and purity of red color, or by setting the green color 
filter, it can become a display panel or a lighting panel, which shall have good emitting 
luminance and purity of green color, or by setting the red and the green color filters, it 
can become a multi color display panel or a multi color lighting panel, which shall have 
good emitting luminance and purity of both red and green color. Also, especially in the 
case of the thin film EL panel, which is mentioned in Claim 3, Claim 4 or Claim 5, by 
setting the blue color filter, it can become a display panel or a lighting panel, which shall 
have good emitting luminance and purity of blue color, and by setting the red, the green 
and the blue color filters, it can become a multi color display panel or a multi color 
lighting panel, which shall have good emitting luminance and purity of all of red, green 
and blue color as well as being able to correspond to the use of full color display. 

[0030] 

[Implementation form of the invention] 

[Implementation form 1] Concerning one form of the implementation of this invention, 
the explanation of Figure 1 and Figure 4 are as follows. 

[0031] The thin film EL panel, which is related to this invention, is formed as shown in 
Figure 1 such as rear electrode 2, the first insulation layer 3, white color emission layer 4, 
the second insulation layer 5 and transparent electrode 6 are laminated on top of the glass 
substrate 1 in sequence, and the translucent insulation resin 7 is created covering all of 
the rear electrode 2, the first insulation layer 3, the white emission layer 4, the second 
insulation layer 5 and the transparent electrode 6, except the edge side of the rear 
electrode 2, and the color filters 8a, 8b and 8c of the red color, the green color and the 
blue color are created on this translucent insulation resin 7. 

[0032] The abovementioned white color emission layer 4 is the laminated films of 
Zna7 5 Mgo. 25 S : Mn / SrS : Ce / Zno.7 5 Mgo. 25 S : Mn, which Zno.75Mgo.25S : Mn layer 4a, 
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SrS : Ce layer 4b and Zno.75Mgo.25S : Mn layer 4c are laminated in sequence from the 
glass substrate 1 side. 4a and 4c of the Zno.75Mgo.25S : Mn layer is composed of ^ 
Zno.75Mgo.25S as the main material and Mn is added as the emitting material, and it shall 
have the emitting spectrum of the shifted peak wavelength toward the shorter wavelength 
side by 10 nm compared to ZnS : Mn, and produces yellow emitting. SrS : Ce layer 4b is 
composed of SrS as the main material and Ce is added as the emitting material, and it 
produces blue emitting. And the abovementioned emission layer 4 shall have the double 
insulation structure, which is sandwiched between the first insulation layer 3 and the 
second insulation layer 5. 

[0033] The rear electrode 2 and the transparent electrode 6 are composed of plural 
numbers of the band style electrodes, which spreads to the orthogonal direction to each 
other, which shall form the matrix structure. Also, the color filters of 8a, 8b and 8c of red 
color, green color and blue color are created in matrix style on the translucent insulation 
resin 7 at the position of the crossing point of the abovementioned rear electrode 2 and 
the transparent electrode 6. 

[0034] The drive of the abovementioned thin film EL panel is made by connecting the 
AC power source for drive, which is not shown in the figure, between the 
abovementioned electrode 2 and the transparent electrode 6, and applying AC voltage of 
the designated frequency between the two electrodes 2 and 6. When AC voltage is 
applied between the abovementioned two electrodes 2 and 6, an electric field will be 
made between the two electrodes 2 and 6, and by this electric field, the electron which is 
within the white color emission layer becomes a conduction electron (free electron) by 
being excited by the conduction bands, then the electron shall have enough energy 
accelerating by the electric field, and this electron shall then collide Mn and Ce to excite 
Mn and Ce and this excited Mn and Ce would emit light when it goes back to the normal 
state. In detail, yellow light shall be emitted from the Zno.75Mgo.25S : Mn layer 4a and 4c, 
blue light shall be emitted from the SrS : Ce layer 4b and as a result white light shall be 
emitted from the white emission layer 4. At this time, the light which shall be emitted 
from the white color emission layer 4, shall be divided (spectrum) by the color filter, and 
it shall be recognized as the red color light by permeating through the red color filter 8a, 
it shall be recognized as the green color light by permeating through the green color filter 
8b, and it shall be recognized as the blue color light by permeating through the blue color 
filter 8c. 

[0035] Next, the manufacturing procedure of the abovementioned thin film EL panel 
shall be mentioned. First, Mo thin film layer of the thickness of approximately 200 nm 
shall be created on the glass substrate 1 by the thin film forming techniques, such as the 
sputtering method and the electron beam deposition technique (hereinafter referred to as 
EB deposition technique), then the electrode pattern shall be created by the wet etching, 
then the rear electrode 2 shall be created. Ta, W or ITO (Indium Tin Oxide) can be used 
for the rear electrode 2, instead of the abovementioned Mo. 

[0036] Next, Si 3 N 4 / Si0 2 film of the thickness of approximately 200 nm is created, 
which is the laminated layer of Si 3 N 4 film and SiC>2 film using the thin film forming 
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methods like the sputtering method or the EB deposition technique, in order to create the 
first insulation layer 3. Ta 2 0 5 and A1 2 0 3 can be used for the first insulation layer 3, 
instead of the abovementioned material. 

[0037] Next, a Zno.75Mgo.25S : Mn pellet shall be created by sintering for 1 hour at 900 °C 
in the Ar gas atmosphere after applying pressure forming to the material, which 0.35 at% 
of Mn is added to the mixture of 75 mol% of ZnS and 25 mol% of Mg, then 
Zno.75Mgo.25S : Mn layer 4a shall be formed for approximately the thickness of 200 nm by 
the EB deposition technique using this pellet. 

[0038] Next, a SrS : Ce pellet shall be created by sintering for 1 hour at 900 °C in the Ar 
gas atmosphere after applying pressure forming to the material, which 0.1 at% of Ce is 
added to SrS, then SrS : Ce layer 4b shall be formed for approximately the thickness of 
900 nm by the electron beam deposition technique using this pellet. 

[0039] Next, using the same process of the abovementioned Zno.75Mgo.25S : Mn layer 4a, 
Zno.75Mgo.25S : Mn layer 4c of the upper side for approximately the thickness of 200 nm 
shall be created. 

[0040] Next, create Si0 2 / Si 3 N 4 film of the thickness of approximately 200 nm, which is 
the laminated layer of Si 3 N 4 film and Si0 2 film using the thin film forming methods like 
the sputtering method or the EB deposition technique, in order to create the second 
insulation layer 5. Ta 2 0 5 and A1 2 0 3 can be used for the second insulation layer 5 instead 
of the abovementioned material. 

[0041] Next, approximately the film thickness of 200 nm of ITO (Indium Tin Oxide) 
film shall be created by the thin film forming methods such as the sputtering method or 
the EB deposition method, then the electrode pattern shall be created by the dry etching 
to create the transparent electrode 6. Al added ZnO and Ga added ZnO can be used for 
the transparent electrode 6 besides the abovementioned material. 

[0042] Next, the translucent insulation resin 7 of the film thickness of approximately 200 
nm shall be created by the screen printing method. After that, the red color filter 8a shall 
be applied by the spinner, then it shall be pre-baked at 90 °C, then the pattern shall be 
ultraviolet exposed, which shall be developed by the organic alkaline developing fluid, 
and then it shall be post-based at 200 °C to create the red color filter 8a. And for the 
purpose of the green color filter 8b and the blue color filter 8c, the same process shall be 
repeated to create them. By doing this, the thin film EL panel shall be created. 

[0043] Each characteristic of the thin film EL panel which is created by the 
abovementioned method shall be indicated as below. First of all, concerning 
Zno.75Mgo.25S : Mn layer 4a and 4c, these became mixed crystal of ZnS and MgS. The 
mixed crystal of ZnS and MgS can be the Wurtzite crystal structure and the Flash zinc 
crystal structure, and for example, x-ray diffraction pattern of Zni_ x Mg x S (X = 0.5), 
which is controlled by the Wurtzite crystal structure, is shown in Figure 2. 
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[0044] Also, it is recognized by Figure 3, which indicates the relationship between the 
band gap energy of each compound, which shall have the flash zinc crystal structure, and 
the distance between the lattices, where ZnS and MgS is linked by the straight line, that 
controlling by the Flash zinc crystal structure shall mean the existence of flash zinc 
crystal style ZnS and MgS, as well as the existence of the mixed crystal (Jpn. J. Appl. 
Phys. Vol.32 (1993) P.679 - P.680, Part 1, No. IB, January 1993). 

[0045] Next, the emitting spectrum of the abovementioned thin film EL panel is shown 
in Figure 4. The characteristic curve in the figure which is indicated as the solid line 
shows when the color filters 8a, 8b and 8c of the red color, the green color and the blue 
color were not combined The characteristic curve in the figure which is indicated as the 
dotted line shows when the green color filter 8b is combined. The characteristic curve in 
the figure which is indicated as the dashed-dot line shows when the red color filter 8a is 
combined, and the characteristic curve in the figure which is indicated as the dashed line 
shows when the blue color filter 8c is combined. 

[0046] When comparing the emitting spectrum of Figure 4 and the emitting spectrum of 
the abovementioned thin film EL panel (as reference example), which ZnS :Mn / SrS : Ce 
/ ZnS : Mn laminated layer film is used for the emission layer, the green color light, 
which is generated by the white emitting of the thin film EL panel permeating through 
the green color filter 8b, shall have larger emitting intensity compared to the green light 
by the thin film EL panel of the reference example. 

[0047] And when each thin film EL panel is driven by the pulse voltage of the frequency 
of 100 Hz, the thin film EL panel of the reference example is; red : green : blue = 18.7 
cd/m 2 : 29.8 cd/m 2 : 4.8 cd/m 2 as the pixel luminance, and red : green : blue = 3.9 : 6.2 : 
1.0 calculated into luminance ratio. The results of this thin film EL panel is; red : green : 
blue = 13.9 cd/m 2 : 35.0 cd/m 2 : 4.8 cd/m 2 as the pixel luminance, and red : green : blue = 
2.9 : 7.3 : 1.0 calculated into luminance ratio, which is almost equal to the luminance 
ratio of red : green : blue = 3:7:1, which is necessary to obtain for the RGB color. 

[0048] As mentioned above, the emission layer of the thin film EL panel which is related 
to this implementation form is the white emission layer 4, which is composed of 
Zno.75Mgo.25S : Mn / SrS : Ce / Zno.75Mgo.25S : Mn laminated layer film, therefore, the 
green color emitting component shall increase by 4a and 4c of Zno.75Mgo.25S : Mn layer 
within the white color emitting layer 4, and the green light, which is obtained permeating 
through the green color filter 8b, which is arranged at the emitting surface side, shall have 
high purity and high luminance. 

[0049] Therefore, because the thin film EL panel of this implementation form, which 
shall have such a white color emission layer 4, shall have good purity of red color, green 
color and blue color, and can obtain sufficient luminance ratio for the RGB color, thus it 
is not necessary to adjust by changing the emitting pixel area as the existing method, and 
shall have no different IC drivers for the panel drive for the different emitting colors, and 
the manufacturing costs shall be low due to the reason that the low price IC driver would 
be enough to correspond to the need. Also, the structure is made of only 2 kinds of layers 
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of the emission layer of Znj. x Mg x S : Mn layer (in this case, Zno.75Mgo.25S : Mn) and SrS : 
Ce layer, therefore, it is not necessary to make further lamination of the emission layer, 
which shall produce the green emitting, in order to improve the emitting luminance of the 
green component, which makes the forming process simplified and shortened, and the 
reproducibility to be secured easily. 

[0050] Further, SrS : Ce layer 4b, which is used for the blue color emitting layer, has 
especially high luminance, and therefore, the white light which is generated from the 
abovementioned emission layer 4 shall also have high luminance. Therefore, the thin 
film EL panel of this implementation form, which shall have such white color emitting 
layer 4, shall have especially excellent luminance as well as having the good purity of red 
color, green color and blue color. 

[0051] It is necessary to choose the value for "X" in Zni. x Mg x S : Mn considering the 
overall points such as film thickness ratio of Zni_ x Mg x S : Mn and SrS : Ce, permeating 
rate of each color filter of red, green and blue and emitting luminance balance, which it is 
trying to obtain, etc., and 0.25 is chosen for X in here. It is because if the value of X is 
too big, the bigger the value of X becomes, the emitting of Zni. x Mg x S : Mn shall be 
shifted to the shorter wavelength side, and therefore, the red color component of the 
emitting spectrum shall become too small. 

[0052] Also, the laminating order of each layer does not have to be same as the 
abovementioned white color emitting layer 4, which is Zno.75Mgo.25S : Mn / SrS : Ce / 
Zno.75Mgo.25S : Mn, and for example, Zno.75Mgo.25S : Mn / SrS : Ce or SrS : Ce / 
Zno.75Mgo.25S : Mn / SrS : Ce can also be acceptable. However, considering the polarity 
symmetry of emitting, it is better to have the up and down symmetrical structure. 

[0053] Further, although Mn is used in here for the purpose of the emitting material of 
Zno.75Mgo.25S : Mn layer 4a and 4c, which shall compose the white emission layer 4, Mn 
compound such as M11F2, etc. can also be used, and as to the emitting material of SrS : Ce 
layer 4b, Ce compound such as CeCl and CeN, etc. can be used. In this case, 
Zno.75Mgo.25S : Mn layer shall be mentioned as Zno.75Mgo.25S : MnF 2 layer, and SrS : Ce 
layer shall be mentioned as SrS : CeCl 3 layer and SrS : CeN layer. However, within the 
sentences of this document, they are mentioned as single unit style even when compound 
was used. 

[0054] Also, instead of SrS : Ce layer 4b, such layer, which is composed of BaS : Ce, 
CaS : Ce, Sri_ x Ba x S : Ce (0<X<1) and Bai_ x Ca x S : Ce (0<X<1), etc., which shall contain 
the blue emitting component, can be used. 

[0055] The TOKUKAISHO 63-995 patent report shows the thin film emission layer 
which has a main part as compound parts of at least one of MgS, CaS, SrS and BaS, 
which is made by a doping element of either transition metal or rare earth metals, and 
ZnS. The abovementioned patent report is about doping element of transition metal or 
rare earth metals to MgS, etc. which is easily used to make hydrolysis and has a low 
durability, and making this as the main part, by mixing ZnS which has sufficient stability, 
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it provides increased durability of the emission layer, which does not mean that such 
emitting color nor crystal structure of the emission layer shall be changed, and therefore, 
it shall be treated differently from this invention. 

[0056] Also, concerning TOKUKAIHEI 1-31 1 188 patent report, the white emission 
layer, which is composed of the combination of ZnS : Tm and ZnS : Mn, is mentioned as 
Zni-xMgxS : Tm. The purpose of the abovementioned patent report is to increase the 
luminance of the white color by making the luminance of the blue emission layer increase 
by changing ZnS : Tm into Zni_ x Mg x S : Tm without lowering the luminance of ZnS : Mn 
in order to maintain the chromaticity of white color, and therefore, even if Zni. x Mg x S is 
used as the main material, the emitting wavelength of Tm, which is the main emitting 
material, is almost the same, but only the emitting intensity changes, therefore, it shall be 
treated differently from this invention, which shortens the emitting wavelength of the 
main emitting material. 

[0057] In the case of using Mn of the transition metallic element as the main emitting 
material, although the same Zni. x Mg x S is used as the main material, the wavelength shall 
change, but when the rare earth element such as Tm is used for the main emitting 
material, the wavelength shall remain almost the same without changing. The reason 
shall be explained herebelow. 

[0058] In the case Mn of the transition metallic element is used, then the electron 
arrangement shall be: 

(ls) 2 (2s) 2 (2p) 6 (3s) 2 (3p) 6 (3d) 5 (4s) 2 

Those small numbers attached to each upper right shall indicate the numbers of electrons. 
In the case of Mn, although 3d track (orbit) shall have 10 pieces of electrons as the 
permissible amount, it is an imperfect shell, which contains only 5 pieces of electrons, 
and because of this imperfect 3d track (orbit), electron transition can easily happen within 
this area, and when energy is given from the outer factor, the electron shall be excited to 
another track (orbit) besides 3d track (orbit), and then it shall be relieved to the initial 
track (orbit) accompanied by emitting. This is so called d-d transition, which is the 
mechanism of absorption and emission. Further, in the case of the ionized Mn 2+ , 2 pieces 
of the electrons on 4s track (orbit) shall be lost, and it shall become; 

(Is) 2 (2s) 2 (2p) 6 (3s) 2 (3p) 6 (3d) 5 

which means the imperfect 3d shell shall exist exposing at the most outer position of 
shells, therefore, when Mn 2+ is placed within the solid body, 3d track (orbit) of Mn 2+ 
shall expand within the crystals widely, and then it shall be affected by the crystals and 
the emitting wavelength of Mn 2+ shall have a huge effect from the difference of the 
crystals around there. 

[0059] One the other hand, electron arrangement of Tm of the rare earth element shall 
indicate as below. 
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(Is) 2 (2s) 2 (2p) 6 (3s) 2 (3p) 6 (3d) 10 (4s) 2 (4p) 6 (4d) 10 (4f) 13 (5s) 2 (5p) 6 (6s) 2 

In the case of Tm, which is same as the case of Mn, 4f track (orbit) is an imperfect shell, 
and the mechanism of absorption and emission shall exist, which is so called as f-f 
transition, within the 4f track (orbit). In the case that Tm is the ionized Tm , 2 pieces of 
the electrons on 6s track (orbit) and 1 piece of the electron on 4f track (orbit) shall be 
lost, and it shall become; 

(is) 2 (2s) 2 (2p) 6 (3s) 2 (3p) 6 (3d) 10 (4s) 2 (4p) 6 (4d) 10 (4f) 12 (5s) 2 (5p) 6 

However, 4f track (orbit) of Tm 3+ is different from 3d track (orbit) of Mn 2+ , as it is 
statically well insulated against the electrons of 5s and 5p tracks (orbits), and therefore, 
there is almost no effect from the outer crystal area so that even if Tm is placed in 
various solid bodies, the wavelength remains the same as when it is the free ion. 

[0060] Therefore, only Mn of the transition metallic element shall change the emitting 
color by being added as the main emitting material to the ZnS related main material. 
Other materials such as Tm and the rare earth elements shall not change the emitting 
color even when Zm. x Mg x S is used as the main material. 

[0061] [Implementation form 2] Concerning another form of the implementation of this 
invention, the explanation of Figure 5 and Figure 6 are as follows. As for the 
explanation, when the material used here has the same function as the material used m the 
abovementioned implementation form 1, the same symbol shall be used and the 
explanation of those shall be omitted in here. 

[0062] The thin film EL panel which is related to this invention is formed as shown in 
Figure 5 such as the rear electrode 2, the first insulation layer 3, the white color emission 
layer 10, the second insulation layer 5 and the transparent electrode 6 are laminated on 
top of the glass substrate 1 in sequence, and the translucent insulation resin 7 is created 
covering all of the rear electrode 2, the first insulation layer 3, the white emission layer 
10 the second insulation layer 5 and the transparent electrode 6, except the edge side of 
the rear electrode 2, and the color filters 8a, 8b and 8c of the red color, the green color 
and the blue color are created on this translucent insulation resin 7. 

[0063] Therefore, the thin film EL panel of the abovementioned implementation form 1 
had the white emission layer 4, which is composed of Zno.75Mgo.25S / SrS : Ce / 
Zn 0 75 Mg 0 25S for the emission layer, but the thin film EL panel of this implementation is 
composed of Zno.75Mgo.25S : Mn / CaGa 2 S 4 : Ce / Zno.75Mgo.25S : Mn, which is the 
laminated films of Zno.75Mgo.25S : Mn layer 10a, CaGa 2 S 4 : Ce layer 10b and 
Zno7 5 Mg 0 .25S : Mn layer 10c in sequence from the glass substrate 1 side. Except this 
contains the white emission layer 10, other structures are almost the same. CaGa 2 S 4 : Ce 
layer 10b in the white emission layer 10 shall have CaGa 2 S 4 as the main material and Ce 
is added as the main emitting material, which shall produce the blue emitting. 
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[0064] When AC voltage is applied between the two electrodes of 2 and 6, as it is 
mentioned before, Mn and Ce shall be excited, and would emit light when they go back 
to the normal state. Yellow light shall be emitted from the Zno.75Mgo.25S : Mn layer 10a 
and 10c, blue light shall be emitted from the CaGa 2 S 4 : Ce layer 10b and as a result white 
light shall be emitted from the white emission layer 10. At this time, the light, which 
shall be emitted from the white color emission layer 10, shall be divided (spectrum) by 
the color filter, and it shall be recognized as the red color light by permeating through the 
red color filter 8a, it shall be recognized as the green color light by permeating through 
the green color filter 8b, and it shall be recognized as the blue color light by permeating 
through the blue color filter 8c. 

[0065] The thin film EL panel, which shall contain such white emission layer 10, shall 
be created as the procedure of below. First, using the same process of the thin film EL 
panel of the implementation 1, rear electrode 2 of the film thickness of approximately 
200 nm and the first insulation layer 3 of approximately 200 nm shall be created. 

[0066] Next, Zno.75Mgo.25S : Mn target shall be created by sintering for 1 hour at 900 °C 
in the Ar gas atmosphere after applying pressure forming to the material, which 0.35 at% 
of Mn is added to the mixture of 75 mol% of ZnS and 25 mol% of Mg, then 
Zno.75Mgo.25S : Mn layer 10a of the lower side shall be formed for approximately the 
thickness of 200 nm by the sputtering method using this target. 

[0067] Next, CaGa 2 S 4 : Ce target shall be created by sintering for 1 hour at 900 °C in the 
Ar gas atmosphere after applying pressure forming to the material, which 0.1 at% of Ce 
is added to CaGa 2 S 4 , then CaGa 2 S 4 : Ce layer 10b shall be formed for approximately the 
thickness of 900 nm by the electron beam deposition technique using this pellet. 

[0068] Next, using the same process of the abovementioned Zno.75Mgo.25S : Mn layer 
10a, Zno.75Mg 0 . 2 5S : Mn layer 10c of the lower side for approximately the thickness of 
200 nm shall be created. 

[0069] After that, using the same process of the thin film EL panel of the implementation 
form 1, the second insulation layer 5 of the film thickness of approximately 200nm, the 
transparent electrode 6 of the film thickness of approximately 200 nm, the translucent 
insulation resin 7 of the film thickness of approximately 20 urn and color filters 8a, 8b 
and 8c of the red color, the green color and the blue color shall be created in the written 
order. 

[0070] Zno.75Mgo.wS layer 10a and 10c, which are created by the abovementioned 
method, also become the mixed crystal of ZnS and MgS. The emitting spectrum of the 
abovementioned thin film EL panel is shown in Figure 6. The characteristic curve in the 
figure which is indicated as the solid line shows when the color filters 8a, 8b and 8c of 
the red color, the green color and the blue color were not combined, the characteristic 
curve in the figure which is indicated as the dotted line shows when the green color filter 
8b is combined, the characteristic curve in the figure which is indicated as the dashed-dot 
line shows when the red color filter 8a is combined and the characteristic curve in the 
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figure which is indicated as the dashed line shows when the blue color filter 8c is 
combined. 

[0071] From this emitting spectrum of Figure 6, when the white emitting of the thin film 
EL panel is divided (spectrum) by the color filters 8a, 8b and 8c of the red color, the 
green color and the blue color, it is seen that efficient green color emitting with high 
luminance was obtained as well as the red color and the blue color. Further, when 
comparing with the emitting spectrum of the thin film EL panel of the implementation 
form 1, which is shown in Figure 4, this thin film EL panel shall have better purity of the 
blue color, which can be seen from the emitting spectrum, which shall be permeating 
through the blue color filter 8c, which is shifted to the left, though the overall luminance 
of this thin film EL panel compared to the thin film EL panel of the implementation form 
1 is somewhat lower. 

[0072] As mentioned above, the emission layer of the thin film EL panel which is related 
to this implementation form, is the white emission layer 10, which is composed of 
Zno.75Mgo.25S : Mn / CaGa 2 S 4 : Ce / Zno.75Mgo.25S : Mn laminated layer film, therefore, 
the green color emitting component shall increase by 10a and 10c of Zno.75Mgo.25S : Mn 
layer within the white color emitting layer 10, and the same as the thin film EL panel of 
the implementation form 1, sufficient luminance ratio in order to make the RGB color 
display is obtained without increasing the pixel numbers of the green color emitting 
component, nor increasing the number of layers, which is laminated to the thin film, 
which shall compose the emission layer. 

[0073] Further, because CaGa 2 S 4 layer 10b is used for the blue emitting layer, the blue 
light, which is obtained by dividing (spectrum) the white light, which shall be emitted 
from the abovementioned white color emission layer 10 using the blue color filter 8c, 
shall have excellent purity. 

[0074] 0.25 was chosen for the value of "X" in Zni. x Mg x S : Mn, however, as it is 
mentioned in the above, the most suitable value can be chosen considering the overall 
point such as film thickness ratio of Zni. x Mg x S : Mn and CaGa 2 S 4 : Ce, permeating rate 
of each color filter of red, green and blue and emitting luminance balance, which it is 
trying to obtain, etc. 

[0075] Also, the laminating order of each layer does not have to be same as the 
abovementioned white color emitting layer 10, which is Zno.75Mgo.25S : Mn / CaGa 2 S 4 : 
Ce / Zno.75Mgo.25S : Mn, and for example, Zno.75Mgo.25S : Mn / CaGa 2 S 4 : Ce or CaGa 2 S 4 : 
Ce / Zno.75Mgo.25S : Mn / CaGa 2 S 4 : Ce can also be acceptable. However, considering the 
polarity symmetry of emitting, it is better to have the up and down symmetrical structure. 

[0076] Further, although Mn is used in here for the purpose of the emitting material of 
Zno.75Mgo.25S : Mn layer 10a and 10c, which shall compose the white emission layer 10, 
Mn compound such as MnF 2 , etc. can also be used, and as to the emitting material of 
CaGa 2 S 4 : Ce layer 10b, Ce compound, such as CeCl and CeN, etc., can be used. 
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[0077] Also, instead of CaGa 2 S 4 : Ce, SrGa 2 S 4 : Ce, BaGa 2 S 4 : Ce, Sr 2 Ga 2 S 5 : Ce, 
Ba 2 Ga 2 S 5 : Ce and Ca 2 Ga 2 S 5 : Ce, etc., which shall contain the blue emitting component, 
can also be used. 

[0078] [Implementation form 3] Concerning another form of the implementation of this 
invention, the explanation of Figure 7 and Figure 8 are as follows. As to the explanation, 
when the material used here has the same function as the material used in the 
abovementioned implementation form 1 and 2, the same symbol shall be used and the 
explanation of those shall be omitted in here. 

[0079] The thin film EL panel which is related to this invention is formed as shown in 
Figure 7 such as the rear electrode 2, the first insulation layer 3, the white color emission 
layer 1 1, the second insulation layer 5 and the transparent electrode 6 are laminated on 
top of the glass substrate 1 in sequence, and the translucent insulation resin 7 is created 
covering all of the rear electrode 2, the first insulation layer 3, the white emission layer 
1 1, the second insulation layer 5 and the transparent electrode 6, except the edge side of 
the rear electrode 2, and the color filters 8a, 8b and 8c of the red color, the green color 
and the blue color are created on this translucent insulation resin 7. 

[0080] Therefore, the thin film EL panel of the abovementioned implementation form 1 
had the white emission layer 4, which is composed of Zno/zsMgo.^S / SrS : Ce / 
Zno.75Mgo. 2 5S for the emission layer, but the thin film EL panel of this implementation is 
composed of Zno.5Mgo.5S : Mn / ZnS : Tm / Zno.5Mgo.5S : Mn, which is the laminated 
films of Zno.5Mgo.5S : Mn layer 11a, ZnS : Tm layer 1 lb and Zno.5Mgo.5S : Mn layer 1 lc 
in sequence from the glass substrate 1 side. Except this contains the white emission layer 
11, other structures are almost the same. Zno.5Mgo.5S : Mn layer 1 la and 1 lc shall have 
the emitting spectrum, which the peak wavelength is shifted to the shorter wavelength 
side by 15 nm compared to ZnS : Mn, and shall produce the blue emitting. 

[0081] When AC voltage is applied between the two electrodes of 2 and 6, as it is 
mentioned before, Mn and Tm shall be excited, and would emit light when they go back 
to the normal state. Yellow light shall be emitted from the Zno.5Mgo.5S : Mn layer 1 la and 
1 lc, blue light shall be emitted from the ZnS : Tm layer 1 lb and as a result, white light 
shall be emitted from the white emission layer 1 1. At this time, the light which shall be 
emitted from the white color emission layer 1 1 shall be divided (spectrum) by the color 
filter, and it shall be recognized as the red color light by permeating through the red color 
filter 8a, it shall be recognized as the green color light by permeating through the green 
color filter 8b, and it shall be recognized as the blue color light by permeating through the 
blue color filter 8c. 

[0082] The thin film EL panel which shall contain such white emission layer 1 1 shall be 
created as the procedure of below. First, using the same process of the thin film EL panel 
of the implementation 1, rear electrode 2 of the film thickness of approximately 200 nm 
and the first insulation layer 3 of approximately 200 nm shall be created. 
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[0083] Next, A Zno.5Mgo.5S : Mn pellet shall be created by sintering for 1 hour at 900 °C 
in the Ar gas atmosphere after applying pressure forming to the material, which 0.35 at% 
of Mn is added to the mixture of 50 mol% of ZnS and 50 mol% of Mg, then Zno.5Mgo.5S : 
Mn layer 11a of the lower side shall be formed for approximately the thickness of 100 nm 
by the EB deposition method using this pellet. 

[0084] Next, after applying pressure forming by adding 0.3 mol% of Tm compound such 
as TmF 3 and TmCl 3 to ZnS, the ZnS : Tm pellet shall be created by sintering for 1 hour at 
900 °C in the Ar gas atmosphere using the EB deposition method, and ZnS : Tm layer 
1 lb of the film thickness of approximately 600 nm shall be created. Further, in detail, as 
it is mentioned before, the pellet, which is created by added Tm compound such as TmF 3 
and TmCl 3 , etc., to ZnS, shall become either ZnS : TmF 3 pellet or ZnS : TmCl 3 pellet, and 
the forming layer, which shall be created by the EB deposition method using those, shall 
be ZnS : TmF 3 layer and ZnS : TmCl 3 layer. 

[0085] Next, using the same process of the abovementioned Zno.5Mgo.5S : Mn layer 11a, 
Zno.5Mgo.5S : Mn layer 1 lc of the lower side for approximately the thickness of 100 nm 
shall be created. 

After that, using the same process of the thin film EL panel of the implementation form 1, 
the second insulation layer 5 of the film thickness of approximately 200nm, the 
transparent electrode 6 of the film thickness of approximately 200 nm, the translucent 
insulation resin 7 of the film thickness of approximately 20 jam and color filters 8a, 8b 
and 8c of the red color, the green color and the blue color shall be created in the written 
order. 

[0086] Zno.5Mgo.5S layer 1 la and 1 lb, which are created by the abovementioned method, 
also become the mixed crystal of ZnS and MgS. The emitting spectrum of the 
abovementioned thin film EL panel is shown in Figure 8. The characteristic curve in the 
figure which is indicated as the solid line shows when the color filters 8a, 8b and 8c of 
the red color, the green color and the blue color were not combined, the characteristic 
curve in the figure which is indicated as the dotted line shows when the green color filter 
8b is combined, the characteristic curve in the figure which is indicated as the dashed-dot 
line shows when the red color filter 8a is combined and the characteristic curve in the 
figure which is indicated as the dashed line shows when the blue color filter 8c is 
combined. 

[0087] From this emitting spectrum of Figure 8, when the white emitting of the thin film 
EL panel is divided (spectrum) by the color filters 8a, 8b and 8c of the red color, the 
green color and the blue color, it is seen that efficient green color emitting with high 
luminance was obtained as well as the red color and the blue color. Further, when 
comparing with the emitting spectrum of the thin film EL panel of the implementation 
form 1, which is shown in Figure 4, although the overall luminance of this thin film EL 
panel compared to the thin film EL panel of the implementation form 1 is somewhat 
lower, the emitting spectrum, which shall permeate through the blue color filter, is sharp 
and within the range of 450 to 500 nm, and it can be said that the purity of the blue color 
is good like the thin film EL panel of the implementation form 2. 
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[0088] As mentioned above, the emission layer of the thin film EL panel which is related 
to this implementation form is the white emission layer 11, which is composed of 
Zno.5Mgo.5S : Mn / ZnS : Tm / Zno.5Mgo.5S : Mn laminated layer film, therefore, the green 
color emitting component shall increase by 1 la and 1 lc of Zno.5Mgo.5S : Mn layer within 
the white color emitting layer 1 1, and the same as the thin film EL panel of the 
implementation form 1, sufficient luminance ratio in order to make the RGB color 
display is obtained without increasing the pixel numbers of the green color emitting 
component, nor increasing the number of layers, which is laminated to the thin film, 
which shall compose the emission layer. 

[0089] Further, because ZnS : Tm layer 1 lb is used for the blue emitting layer, the blue 
light, which is obtained by dividing (spectrum) the white light, which shall be emitted 
from the abovementioned white color emission layer 1 1 using the blue color filter 8c, 
shall have excellent purity. 

[0090] 0.5 was chosen for the value of "X" in Zni. x Mg x S : Mn, however, as it is 
mentioned in the above, the most suitable value can be chosen considering the overall 
point such as film thickness ratio of Zni_ x Mg x S : Mn and ZnS : Tm, permeating rate of 
each color filter of red, green and blue and emitting luminance balance, which it is trying 
to obtain, etc. 

[0091] Also, the laminating order of each layer does not have to be same as the 
abovementioned white color emitting layer 11, which is Zno.5Mgo.5S : Mn / ZnS : Tm/ 
Zno.5Mgo.5S : Mn, and for example, Zno.5Mgo.5S : Mn / ZnS : Tm or ZnS : Tm / 
Zno.5Mgo.5S : Mn / ZnS : Tm can also be acceptable. However, considering the polarity 
symmetry of emitting, it is better to have the up and down symmetrical structure. 

[0092] Further, although Mn is used in here for the purpose of the emitting material of 
Zno.5Mgo.5S : Mn layer 11a and 11c, which shall compose the white emission layer 11, 
Mn compound, such as MnF 2 , etc., can also be used. In this case, Tm compound, such as 
TmF 3 , etc., is used for the main emitting material of ZnS : Tm layer 1 lb, however, of 
course, Tm can be used instead. 

[0093] Also, ZnS : Pr, etc., which shall contain the blue emitting component, can be used 
instead of ZnS : Tm. 

[0094] [Implementation form 4] Concerning another form of the implementation of this 
invention, the explanations of Figure 9 and Figure 10 are as follows. As for the 
explanation, when the material used here has the same function as the material used in the 
abovementioned implementation form 1, 2 and 3, the same symbol shall be used and the 
explanation of those shall be omitted in here. 

[0095] The thin film EL panel which is related to this invention is formed as shown in 
Figure 9 such as the rear electrode 2, the first insulation layer 3, the yellow emission layer 
12, the second insulation layer 5 and the transparent electrode 6 are laminated on top of 
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the glass substrate 1 in sequence, and the translucent insulation resin 7 is created covering 
all of the rear electrode 2, the first insulation layer 3, the yellow emission layer 12, the 
second insulation layer 5 and the transparent electrode 6, except the edge side of the rear 
electrode 2, and the color filters 8a and 8b of the red color and the green color are created 
on this translucent insulation resin 7. 

[0096] Therefore, the thin film EL panel of the abovementioned implementation form 1 
had the white emission layer 4, which is composed of Zno.75Mgo.25S / SrS : Ce / 
Zno.75Mgo.25S for the emission layer, but the thin film EL panel of this implementation, it 
shall contain the yellow emission layer 12 of a single layer, which is composed of 
Zno.5Mgo.5S : Mn layer, and it shall also contain the red color filter 8a and the green color 
filter 8b, which shall correspond to the yellow color. The yellow emission layer 12, 
which is composed of Zno.5Mgo.5S : Mn layer shall have the emitting spectrum, which the 
peak wavelength is shifted to the shorter wavelength side by 15 nm compared to ZnS : 
Mn, and shall produce the blue emitting. 

[0097] When AC voltage is applied between the two electrodes of 2 and 6, as it is 
mentioned before, Mn, which is for the main emitting material within the yellow 
emission layer 12, shall be excited, and would emit yellow light when they go back to the 
normal state. At this time, the light, which shall be emitted from the yellow emission 
layer 12, shall be divided (spectrum) by the color filter, and it shall be recognized as the 
red color light by permeating through the red color filter 8a, and it shall be recognized as 
the green color light by permeating through the green color filter 8b. 

[0098] The thin film EL panel, which shall contain such yellow emission layer 12, shall 
be created as the procedure of below. First, using the same process of the thin film EL 
panel of the implementation 1, the rear electrode 2 of the film thickness of approximately 
200 nm and the first insulation layer 3 of approximately 200 nm shall be created. 

[0099] Next, a Zno.5Mgo.5S : Mn pellet shall be created by sintering for 1 hour at 900 °C 
in the Ar gas atmosphere after applying pressure forming to the material, which 0.35 at% 
of Mn is added to the mixture of 50 mol% of ZnS and 50 mol% of Mg, then the yellow 
emission layer 12, which is composed of Zno.5Mgo.5S : Mn layer for approximately the 
thickness of 800 nm by the EB deposition method using this pellet. 

[0100] After that, using the same process of the thin film EL panel of the implementation 
form 1, the second insulation layer 5 of the film thickness of approximately 200nm, the 
transparent electrode 6 of the film thickness of approximately 200 nm, the translucent 
insulation resin 7 of the film thickness of approximately 20 nm and color filters 8a and 
8b of the red color and the green color shall be created in this written order. 

[0101] Zno.5Mgo.5S layer, which is the yellow emission layer 12, which is created by the 
abovementioned method, also becomes the mixed crystal of ZnS and MgS. The emitting 
spectrum of the abovementioned thin film EL panel is shown in Figure 1 0. The 
characteristic curve in the figure which is indicated as the solid line shows when the color 
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filters 8a and 8b of the red color and the green color were not combined, the 
characteristic curve in the figure which is indicated as the dotted line shows when the red 
color filter 8a is combined, and the characteristic curve in the figure which is indicated as 
the dashed line shows when the green color filter 8b is combined. 

[0102] From the emitting spectrum of Figure 10, when the yellow emitting of this thin 
film EL panel is divided (spectrum) by the color filters 8a and 8b of the red color and the 
green color, it shall be recognized that the red color and the green color emitting with 
sufficient luminance is obtained. 

[0103] As it has been explained, the emission layer of the thin film EL element related to 
this implementation form is the yellow emission layer 12, which is composed of the 
single layer of the Zno.5Mgo.5S layer, and therefore, the green emitting component shall 
be more compared to the orange color emission layer, which is composed of the single 
layer of existing ZnS : Mn layer, and by bonding the color filter 8a and 8b of the red 
color and the green color to this, the red and green multi color thin film EL panel, which 
shall have sufficient luminance and purity of both red color and green color, can be 
obtained. 

[0104] 0.5 was chosen for the value of "X" in Zni_ x Mg x S : Mn, however, as it is 
mentioned in above, the most suitable value can be chosen considering the overall point 
such as film thickness ratio of Zni. x Mg x S : Mn, permeating rate of each color filter of red 
and green, and emitting luminance balance, which it is trying to obtain, etc. 

[0105] Further, although Mn is used in here for the purpose of the emitting material of 
Zno.5Mgo.5S : Mn layer, which shall compose the yellow emission layer 12, Mn 
compound such as MnF2, etc. can also be used. 

[0106] [Implementation form 5] Concerning another form of the implementation of this 
invention, the explanation of Figure 1 1 and Figure 12 are as follows. As to the 
explanation, when the material used here has the same function as the material used in the 
abovementioned implementation form 1, 2, 3 and 4, the same symbol shall be used and 
the explanation of those shall be omitted in here. 

[0107] The thin film EL panel, which is related to this invention, is formed as shown in 
Figure 1 1 such as the rear electrode 2, the first insulation layer 3, the yellow emission 
layer 13, the second insulation layer 5 and the transparent electrode 6 are laminated on 
top of the glass substrate 1 in sequence, and the translucent insulation resin 7 is created 
covering all of the rear electrode 2, the first insulation layer 3, the yellow emission layer 
13, the second insulation layer 5 and the transparent electrode 6, except the edge side of 
the rear electrode 2, and the color filters 8a and 8b of the red color and the green color are 
created on this translucent insulation resin 7. 

[0108] Therefore, the thin film EL panel of the abovementioned implementation form 1 
had the white emission layer 4, which is composed of Zno.75Mgo.25S / SrS : Ce / 
Zno.75Mgo.25S for the emission layer, but the thin film EL panel of this implementation 
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shall contain the yellow emission layer 13, which is composed of Zno.5Mgo.5S : Mn / ZnS 
: Mn / Zno.5Mgo.5S : Mn laminated layer film, which is layered by Zno.5Mgo.5S : Mn layer 
13a, ZnS : Mn layer 13b and Zno.5Mgo.5S : Mn layer 13c, and shall have the color filter, 
which is contained in this, shall be the red color filter 8a and the green color filter 8b, 
which shall correspond to the yellow color. As it is mentioned before, ZnS : Mn layer 
13b shall produce the orange emitting. 

[0109] When AC voltage is applied between the two electrodes of 2 and 6, as it is 
mentioned before, Mn, which is for the main emitting material, shall be excited, and 
would emit light when they go back to the normal state. Zno.5Mgo.5S : Mn layer 13a and 
13c shall emit the yellow light and ZnS : Mn layer 13b shall emit the orange light. At 
this time, the light, which shall be emitted from the yellow emission layer 13, shall be 
divided (spectrum) by the color filter, and it shall be recognized as the red color light by 
permeating through the red color filter 8a, and it shall be recognized as the green color 
light by permeating through the green color filter 8b. 

[0110] The thin film EL panel, which shall contain such yellow emission layer 13, shall 
be created as the procedure of below. First, using the same process of the thin film EL 
panel of the implementation 1, the rear electrode 2 of the film thickness of approximately 
200 nm and the first insulation layer 3 of approximately 200 nm shall be created. 

[0111] Next, a Zno.5Mgo.5S : Mn pellet shall be created by sintering for 1 hour at 900 °C 
in the Ar gas atmosphere after applying pressure forming to the material, which 0.35 at% 
of Mn is added to the mixture of 50 mol% of ZnS and 50 mol% of Mg, then Zno.5Mgo.5S : 
Mn layer of the lower side 13a for approximately the thickness of 200 nm shall be created 
by the EB deposition method using this pellet. 

[0112] Next, a ZnS : Mn pellet shall be created by sintering for 1 hour at 900 °C in the 
At gas atmosphere after applying pressure forming to the material, which 0.35 at% of Mn 
is added to ZnS, then ZnS : Mn layer 13b of the film thickness of approximately 400 nm 
shall be created by the EB deposition method using this pellet. 

[0113] Next, using the same process of the lower Zno.5Mgo.5S : Mn layer, the upper 
Zno.5Mgo.5S : Mn layer 13c of the film thickness of approximately 200 nm shall be 
created. 

[01 14] After that, using the same process of the thin film EL panel of the implementation 
form 1, the second insulation layer 5 of the film thickness of approximately 200nm, the 
transparent electrode 6 of the film thickness of approximately 200 nm, the translucent 
insulation resin 7 of the film thickness of approximately 20 jam and color filters 8a and 
8b of the red color and the green color shall be created in this written order. 

[01 15] Zno.5Mgo.5S layer 13a and 13c, which are created by the abovementioned method, 
also becomes the mixed crystal of ZnS and MgS. The emitting spectrum of the 
abovementioned thin film EL panel is shown in Figure 12. The characteristic curve in 
the figure which is indicated as the solid line shows when the color filters 8a and 8b of 



23 



the red color and the green color were not combined, the characteristic curve in the figure 
which is indicated as the dotted line shows when the red color filter 8a is combined, and 
the characteristic curve in the figure which is indicated as the dashed line shows when the 
green color filter 8b is combined. 

[0116] In this thin film EL panel, the emitting of Zno.5Mgo.5S : Mn layer 13a and 13c, 
which shall have strong green emitting component, and the emitting of ZnS : Mn layer 
13b, which shall have strong red emitting component shall overlap each other, and 
therefore, the emission shall become the broad emitting spectrum, which shall be 
expanded to the wavelength area of red and green, and the red emitting component is 
stronger compared to the emitting spectrum of the thin film EL panel of the 
abovementioned implementation form 4, which is shown in Figure 4. 

[0117] As it is mentioned, the emission layer of the thin film El panel related to this 
implementation form is the yellow emission layer 13, which is composed of Zno.5Mgo.5S : 
Mn / ZnS : Mn / Zno.5Mgo.5S : Mn layer, therefore, the red emitting component is stronger 
compared to the thin film EL panel of the implementation form 4, which shall use the 
single emission layer of Zno.5Mgo.5S : Mn layer, and also, the green emitting component 
is stronger compared to the thin film EL panel, which shall use the single emission layer 
of ZnS : Mn layer, which shall mean that it can obtain better luminance and purity of both 
red and green compared to those thin film EL panels. 

[0118] 0.5 was chosen for the value of "X" in Zni. x Mg x S : Mn, however, as it is 
mentioned in above, the most suitable value can be chosen considering the overall point 
such as film thickness ratio of Zni. x Mg x S : Mn, permeating rate of each color filter of red 
and green, and emitting luminance balance, which it is trying to obtain, etc. 

[0119] Also, the laminating order of each layer does not have to be same as the 
abovementioned yellow color emission layer 13, which is Zno.5Mgo.5S : Mn / ZnS : Mn / 
Zno.5Mgo.5S : Mn, and for example, Zno.5Mgo.5S : Mn / ZnS : Mn or ZnS : Mn / 
Zno.5Mgo.5S : Mn / ZnS : Mn can also be acceptable. However, considering the polarity 
symmetry of emitting, it is better to have the up and down symmetrical structure. 

[0120] Further, although Mn is used in here for the purpose of the main emitting 
material of Zno.5Mgo.5S : Mn layer 13a and 13c or ZnS : Mn layer 13b, which shall 
compose the white emission layer 13 (comment from the translator: this document states 
as "white", however, should it be "yellow" instead?), Mn compound such as M11F2, etc. 
can also be used. 

[0121] Each of the abovementioned implementation forms shall have mentioned about 
the thin film EL panel, which is used as a display panel, however, it can also be used as a 
lighting panel. Each of the abovementioned implementation forms are made only to 
clarify the technical details of this invention, and therefore, it shall not be limited to these 
specific examples, but shall be able to use in various alternative implementation ways 
within the range of the patent Claim. 
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[0122] 

[Effectiveness of the invention] The thin film electro luminescent panel which is 
mentioned in Claim 1 of this invention is characterized by having at least the kind of 
layer which is composed of Mn or Mn compound added for the purpose of the main 
emitting device to the main material of Zni_ x Mg x S (0<X<1) as the emission layer. 

[0123] By this, the emitting spectrum shall have more green emitting component, and by 
combining the green color filter to the said thin film EL panel, it can obtain the green 
emitting of high purity and high luminance. As a result, when combining the red and 
green color filter to this thin film EL panel, such thin film EL panel, which shall emit 
high luminance red and green, and which also has high purity and has the emission layer 
as a single layer, can be obtained. 

[0124] The thin film electro luminescent panel, which is mentioned in Claim 2 of this 
invention is characterized by having at least the kinds of layers which is composed of Mn 
or Mn compound added for the purpose of the main emitting device to the main material 
of Zni. x Mg x S (0<X<1), and the laminated layer, which shall be the layer which either Mn 
or Mn compound is added for the purpose of the main emitting device to the main 
material, which shall be composed of ZnS. 

[0125] By this, the emitting spectrum shall become broad emitting spectrum of having a 
larger amount of both red color emitting component and green color emitting component, 
and when combining red and green color filter to the thin film EL panel, the purity and 
the luminance of the red color shall become higher compared to the emission layer 
structure of Znj. x Mg x S : Mn single layer, and also the purity and the luminance of the 
green color shall become higher compared to the emission layer structure of the existing 
ZnS : Mn single layer. As a result, when combining the red and green color filter to this 
thin film EL panel, such thin film EL panel, which shall emit high luminance red and 
green and also have high purity for both colors, can be obtained. 

[0126] The thin film electro luminescent panel which is mentioned in Claim 3 of this 
invention is characterized by having at least the kinds of layers which is composed of Mn 
or Mn compound added for the purpose of the main emitting device to the main material 
of Znj. x Mg x S (0<X<1), and the laminated layer which shall be the layer which either Ce 
or Ce compound is added for the purpose of the main emitting device to the main 
material, which shall be composed of SrS, BaS, CaS, Sr Ux Ba x S (0<X<1), Sri_ x Ca x S 
(0<X<1) or Ba Nx Ca x S (0<X<1). 

[0127] By this, the luminance ratio of red : green : blue = 3:7:1, which is necessary to 
obtain for the RGB color to be obtained without increasing the pixel area of the green 
emitting pixels, nor improving emitting luminance of the green component by making 
more layers of green color emitting layer such as ZnS : Tb to the emission layer. As a 
result, when combining red, green and blue color filter to the thin film EL panel, it can 
obtain the thin film EL panel with high purity and having the ability to produce red, green 
and blue color emitting, which can be produced with low manufacturing costs and shall 
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have a simplified and shortened forming process as well as being able to secure 
reproducibility easily. 

[0128] In addition to this, the abovementioned layer, which either Ce or Ce compound is 
added for the purpose of the main emitting device to the main material, which shall be 
composed of SrS, BaS, CaS, Sri. x Ba x S (0<X<1), Sr^Ca.S (0<X<1) or Ba^Ca.S 
(0<X<1), shall have especially high luminance within the material, which contains blue 
emitting component, therefore, the luminance of the white emitting can be higher 
compared to the thin film EL panel of the invention of Claim 4 and Claim 5. 

[0129] The thin film electro luminescent panel which is mentioned in Claim 4 of this 
invention is characterized by having at least the kinds of layers which are composed of 
Mn or Mn compound added for the purpose of the main emitting device to the main 
material of Zni. x Mg x S (0<X<1), and the laminated layer, which shall be the layer which 
either Ce or Ce compound is added for the purpose of the main emitting device to the 
main material, which shall be composed of SrGa2S4, BaGa2S4, CaGa2S4, Sr2Ga 2 S5, 
Ba 2 Ga 2 S 5 or Ca 2 Ga 2 S 5 . 

[0130] Also, the thin film electro luminescent panel which is mentioned in Claim 5 of 
this invention is characterized by having at least the kinds of layers which are composed 
of Mn or Mn compound added for the purpose of the main emitting device to the main 
material of Zn Ux Mg x S (0<X<1), and the laminated layer, which shall be the layer which 
either Tm or Tm compound is added for the purpose of the main emitting device to the 
main material, which shall be composed of ZnS. 

[0131] By this, the luminance ratio of red : green : blue = 3:7:1, which is necessary to 
obtain for the RGB color to be obtained without increasing the pixel area of the green 
emitting pixels, nor improving emitting luminance of the green component by making 
more layers of green color emitting layer such as ZnS : Tb to the emission layer. As a 
result, when combining red, green and blue color filter to the thin film EL panel, it can 
obtain the thin film EL panel with high purity and having the ability to produce red, green 
and blue color emitting, which can be produced with low manufacturing costs and shall 
have a simplified and shortened forming process as well as being able to secure 
reproducibility easily. 

[0132] In addition to this, the layer, which either Ce or Ce compound is added for the 
purpose of the main emitting device to the main material, which shall be composed of 
SrGa 2 S 4 , BaGa 2 S 4 , CaGa 2 S 4 , Sr 2 Ga 2 S 5 , Ba 2 Ga 2 S 5 or Ca 2 Ga 2 S 5 , and the layer which either 
Tm or Tm compound is added for the purpose of the main emitting device to the main 
material, which shall be composed of ZnS, shall have especially excellent blue purity 
within the material, which shall produce blue emitting. Therefore, it can have higher 
purity of blue color light compared to the thin film EL panel of this invention of Claim 3. 

[0133] Concerning the structure which is mentioned in Claim 1, Claim 2, Claim 3, Claim 
4 or Claim 5 of the thin film electro luminescent panel, which is mentioned in Claim 6 of 



26 



this invention, shall have the color filter at the emitting surface, which makes spectrum of 
the light, which shall generate from the emission layer. 

[0134] Concerning the thin film EL panel which is mentioned in Claim 1, Claim 2, 
Claim 3, Claim 4 or Claim 5, it shall have the color filter on the emitting surface side to 
make spectrum of light, which produces from the emission layer, therefore, for example, 
by setting the red color filter, it can become a display panel or a lighting panel, which 
shall have good emitting luminance and purity of red color, or by setting the green color 
filter, it can become a display panel or a lighting panel, which shall have good emitting 
luminance and purity of green color, or by setting the red and the green color filters, it 
can become a multi color display panel or a multi color lighting panel, which shall have 
good emitting luminance and purity of both red and green color. Also, especially in the 
case of the thin film EL panel which is mentioned in Claim 3, Claim 4 or Claim 5, by 
setting the blue color filter, it can become a display panel or a lighting panel, which shall 
have good emitting luminance and purity of blue color, and by setting the red, the green 
and the blue color filters, it can become a multi color display panel or a multi color 
lighting panel, which shall have good emitting luminance and purity of all of red, green 
and blue color as well as being able to correspond to the use of full color display. 

[Simple explanation of the figures] 

[Figure 1] It is a cross section figure of the outline structure of the thin film EL panel 
related to the implementation form 1 of this invention. 

[Figure 2] It is a figure of x-ray diffraction pattern of Zni_ x Mg x S : Mn (X = 0.5), which 
shall have the Wurtzite crystal structure. 

[Figure 3] It is a figure to explain the relationship between the band gap energy and the 
distance between the lattices concerning each compound of the flash zinc crystal 
structure. 

[Figure 4] It is a figure to indicate the emitting spectrum of the emission layer of the thin 
film EL panel related to the implementation form 1 (Zno.75Mgo.25S : Mn / SrS : Ce / 
Zno.75Mgo.25S : Mn layered film). 

[Figure 5] It is a cross section figure of the outline structure of the thin film EL panel 
related to the implementation form 2 of this invention. 

[Figure 6] It is a figure to indicate the emitting spectrum of the emission layer of the thin 
film EL panel related to the implementation form 2 (Zno.75Mgo.25S : Mn / CaGa 2 S4 : Ce / 
Z1io.75Mgo.25S : Mn layered film). 

[Figure 7] It is a cross section figure of the outline structure of the thin film EL panel 
related to the implementation form 3 of this invention. 
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[Figure 8] It is a figure to indicate the emitting spectrum of the emission layer of the thin 
film EL panel related to the implementation form 3 (Zno.5Mgo.5S : Mn / ZnS : Tm / 
Zno.5Mgo.5S : Mn layered film). 

[Figure 9] It is a cross section figure of the outline structure of the thin film EL panel 
related to the implementation form 4 of this invention. 

[Figure 10] It is a figure to indicate the emitting spectrum of the emission layer of the 
thin film EL panel related to the implementation form 4 (Zno.5Mgo.5S : Mn single layer 
film). 

[Figure 11] It is a cross section figure of the outline structure of the thin film EL panel 
related to the implementation form 5 of this invention. 

[Figure 12] It is a figure to indicate the emitting spectrum of the emission layer of the 
thin film EL panel related to the implementation form 5 (Zno.5Mgo.5S : Mn / ZnS : Mn / 
Zno.5Mgo.5S : Mn layered film). 

[Figure 13] It is a figure to indicate the comparison of each emitting wavelength of ZnS : 
Mn layer and Zni. x Mg x S : Mn layer. 

[Figure 14] It is a figure to indicate the emitting spectrum of the emission layer, which is 
composed of ZnS : Mn / SrS : Ce / ZnS : Mn laminated film 

[Figure 15] It is a figure to indicate the permeable rate characteristics of each color filter 
of red color, green color and blue color. 

[Figure 16] It is a figure to indicate the emitting wavelength of the emission layer 
material, which shall produce the blue emission. 

[Explanation of the symbols] 

1. Glass substrate 

2. Rear electrode 

3. The first insulation layer 

4. White emission layer 
4a. Zno.75Mgo.25S : Mn layer 
4b. SrS : Ce layer 

4c. Zno.75Mgo.25S : Mn layer 

5. The second insulation layer 

6. Transparent electrode 

7. Translucent insulation resin 
8a. Red color filter 

8b. Green color filter 

8c. Blue color filter 

10. White emission layer 

10a. Zno.75Mgo.25S : Mn layer 



28 



10b. CaGa 2 S 4 :Ce layer 
10c. Zno.75Mgo.25S : Mn layer 

1 1 . White emission layer 
11a. Zno.5Mgo.5S : Mn layer 
lib. ZnS : Tm layer 

1 lc. Zno.5Mgo.5S : Mn layer 

12. Yellow emission layer 

13. Yellow emission layer 
13a. Zno.5Mgo.5S : Mn layer 
13b. ZnS :Mn layer 

13c. Zno.5Mgo.5S : Mn layer 



[Figure 1] 



[Figure 2] 
Vertical: Diffraction intensity (A.U.) 
Horizontal: Diffraction angle 29 [°] 



[Figure 3] 

o 

Vertical: Distance between lattices (A) 
Horizontal: Band gap energy (eV) 

Flash zinc crystal style, 77K (in the figure) 



[Figure 4] 
Vertical: Emitting intensity (a.u.) 
Horizontal: Wavelength (nm) 



In the figure: 

Solid line: Without color filter 
Dashed-dot line: Red color filter 
Dotted line: Green color filter 
Dashed line: Blue color filter 



[Figure 5] 



[Figure 6] 



Vertical: Emitting intensity (a.u.) 
Horizontal: Wavelength (nm) 

[Figure 7] 

In the figure: 

Solid line: Without color filter 
Dashed-dot line: Red color filter 
Dotted line: Green color filter 
Dashed line: Blue color filter 

[Figure 9] 



[Figure 10] 

Vertical: Emitting intensity (a.u.) 
Horizontal: Wavelength (nm) 

In the figure: 

Solid line: Without color filter 
Dotted line: Red color filter 
Dashed line: Green color filter 



[Figure 8] 

Vertical: Emitting intensity (a.u.) 
Horizontal: Wavelength (nm) 

In the figure: 

Solid line: Without color filter 
Dashed-dot line: Red color filter 
Dotted line: Green color filter 
Dashed line: Blue color filter 



[Figure 11] 
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[Figure 12] [Figure 13] 

Vertical: Emitting intensity (a.u.) Vertical: Emitting intensity (a.u.) 

Horizontal: Wavelength (nm) Horizontal: Wavelength (nm) 

In the figure: 

Solid line: Without color filter 
Dotted line: Red color filter 
Dashed line: Green color filter 



[Figure 14] 
Vertical: Emitting intensity (a.u.) 
Horizontal: Wavelength (nm) 



In the figure: 

Solid line: Without color filter 
Dashed-dot line: Red color filter 
Dotted line: Green color filter 
Dashed line: Blue color filter 



[Figure 15] 
Vertical: Emitting intensity (a.u.) 
Horizontal: Wavelength (nm) 



In the figure: 

Dashed-dot line: Red color filter 
Solid line: Green color filter 
Dashed line: Blue color filter 
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[Figure 16] 
Vertical: Emitting intensity (a.u.) 
Horizontal: Wavelength (nm) 



' a' 1 



